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LAWRENCE AIRPLANE 


COMBINED LAND and WATER—INHERENTLY STABLE 




















MODEL Art LEAVING WATER FROM STANDING START IN LESS 
THAN FIVE SECONDS. TAMPA BAY, FLORIDA, APRIL, 1916 


Announcement 





A* the result of an exhaustive and thorough course of experimental 
work, this machine, during 1915 and 1916, demonstrated in 
more than 150 flights under varied weather conditions, that it possesses 
a wide speed range, an exceptionally high gliding angle, extreme sim- 
plicity of control, and inherent stability,—all of these flights having 
been made without ailerons, wing warp or other means of manual 
lateral control. Two new machines, Model A-| (speed type) and 
Model B-1 (load-carrying type) are now under construction and will, 
at an early date, be ready for demonstration. 


Details of performances and constructional features will be pub- 
lished soon. 


LAWRENCE-LEWIS AEROPLANE COMPANY 


INCORPORATED 
Peoples Gas Building CHICAGO 
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Super-Sturdy Construction 





Showing Sturdy Landing Gear of Standard Model H 3. 


STANDARD AIRPLANES are a real object lesson 


of sturdy construction. 


This is the reason for the remarkable stability 


which marks the operation of all 


STANDARD 
AIRPLANES 


Notice, for instance, the powerful construction of 
the landing gear. Rough landings which might 


cause serious damage to other machines have abso- 


lutely no effect on the STANDARD. 


This is only one example of a construction which 
throughout may be truthfully characterized as 


super-sturdy. 


Executive Offices: 


STANDARD AERO CORPORATION 


Factory: Plainfield, N. J. 


Woolworth Building,{!New York City 
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The Hall-Scott, Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 


The design of this engine provides for sturdy construction, coupled with light weight. With 
proper use, 100 hours of actual flying service may be obtained without overhauling. 


Governments that have knowledge of excessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be interested in this equipment. 


Total weight, complete and ready for service, but without lubricating oil, 400 lbs. 


Weight per H.P. (Based on actual H.P. development, at 1,300 R.P.M.) 3.58 * 
Consumption gasoline in lbs. per H.P. hour, ‘ ‘ . ° ° 557 
S lubricating oil ‘“ ‘* ” ‘ ‘ ‘ ‘ ‘ : 045 


The Perfect Air Starter, used in connection with this engine, will afford ideal starting 
service. Added weight of the starting equipment, complete, 56 Ibs. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 
Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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The Airplane Factory 
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NON -RIGID DIRIGIBLE AS SUPPLIED U. S. NAVY 


The Connecticut Aircraft Company 
New Haven, Conn. U.SA. 


CONTRACTORS TO THE UNITED STATES ARMY AND NAVY 


Manufacturers of 
ss Non-Rigid, Semi-Rigid 
Dirigibles aa Risid (Zeppelin) Types 
Military and Naval Observation Balloons 


Scout and Fuselage Type Dirigibles 


Spherical Balloons and Gas Containers 


MILITARY OBSERVATION KITE BALLOON AS BUILT FOR U. S. ARMY 


nr = Specifications and Quotations NEW YORK OFFICE 


NEW HAVEN, CONN. On Request 303 Fifth Avenue 
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Designers and Contractors for 


HIGHEST GRADE AIRCRAFT 
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Stalling 


ENABLES AVIATORS TO FLY AT THE 
BEST CLIMBING AND GLIDING ANGLES 
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1HE CURTISS School of Avera wil give training this 
winter, in | Florida, to those civilians who may be accepted 
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Applicants ‘must be between twenty-one and twenty-seven 
 yeats of age, possess good health, character and college educa- 6 
tion or equivalent. Tuition will be paid by the Government. 





FOR FURTHER INFORMATION WRITE 


‘THE CURTISS TRAINING SCHOOLS 


CHURCHILL STREET, BUFFALO, N. Y. 
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We give Military Aviation Training 
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EXUCUUUIC TA EAA ELE AT EEE ATE I err re eee EITT rr err rritrexeLT LETT 


PRESIDENT AND EDITOR 
LESTER D. GARDNER 


MILITARY EDITOR 
PHILIP J. ROOSEVELT 


VER since President Wilson severed diplomatic 
relations with Germany it has been apparent that 
this country has been on the brink of war. It 
is not prepared to face a war in the air. It is not 
fair that hysterical appeals for more aviators be al- 
7 lowed to confuse the situation and to divert the atten- 
tion of the public from the real aeronautical need of 


U8 the United States which is for more types of planes, 


i] 
™ 
‘el 
lel 


> 
SE TITELITE LITE r ri rrriris 
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HIME especially for more fighting planes, scouts, pursuit ma- 


chines, long-range reconnaisance machines, armored air- 


tH) planes and bombers. 


American training machines are the equals of any 
Fin the world. The fact that we are building good train- 
bing machines gives promise for the future; but the 
tense diplomatic situation makes the fact that we shall 
probably have some good machines for military and 
naval work a year from now seem of very little im- 
portance. American airplane workmanship ean attain 
‘the highest standards, but the training machine type is 
not useful in war. 

Today neither the United States Army or Navy can 
obtain immediately airplanes fit to cope with the mili- 
tary machines that are in daily use abroad. It is im- 
perative that we should hasten the development of mili- 
tary airplanes for army and naval use, but there is 
very little prospect that we shall have such machines 
in any considerable quantities for some time to come. 

No one is to blame for this situation except the legis- 
lators in Congress, who, up to last August refused re- 
peatedly to appropriate the substantial sums of money 
without which it was impossible to expect that the air- 
} plane industry in this country would flourish. 

The fact that large appropriations for both the Army 
and Navy were made last August, so that the two 
branches of the service had altogether in the neighbor- 
hood of $17,000,000 at their disposal for the current 
fiscal year, has not helped matters to any great extent 
insofar as the immediate deliveries of battleplanes are 
concerned. 

The development of an aeronautical engine is a matter 
of a year at least. That we have a number of satis- 
factory engines of 150 horsepower and less is an immense 
step in advance of the situation that existed a year ago, 
but it is due almost as much to the hope on the part of 
the manufacturers that they would be able to sell abroad 
a8 it is to the stimulation of the appropriations of last 
August. The results of the encouragement which that 
‘ppropriation gave to the industry will not become 








tangibly available for six months more at least, and it 
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would be unreasonable to expect engines of greater horse- 
powers to reach a production basis until then. 

Now that we have the engines we have only just 
begun to solve the problems of military aviation. No 
designer can begin to draw up plans for an airplane 
until he has determined upon the engine which is to 
go into it. It is now necessary to begin to build planes 
around the engines that have only just been perfected. 
This is a work that will require at least another year 
of intensive development and experimental flying before 
the solution is approached. 

Any visitor to the recent Aeronautical Exposition who 
did not gain an appreciation of the fact that the design 
of an airplane is a delicate engineering problem re- 
quiring months of careful thought and experimentation 
failed to grasp the chief lesson of that exposition. 

The United States Army has suggested that the so- 
called two place reconnaisance tractor is a false de- 
velopment. It may be valuable against an enemy who 
has no airplanes, but against an enemy who is prepared 
it has practically no military or naval value. Yet that 
was almost the only type of machine which the con- 
structors found available for exhibition. 

The United States Navy has announced that it needs 
machines of great weight-carrying ability and large 
fuel-carrying capacity. No such machines were shown. 
The pressing need of today is not only for more thor- 
oughly trained aviators, it is for more machines and 
more types of machines. Whenever the constructors are 
in a position to deliver military types of airplanes in 
quantities, the country will have the aviators to fly them. 

The personnel and material problems both need to 
he solved. The personnel problem is comparatively easy 
of solution because so long as the attraction of flying as 
an adventure remains, there will be no lack of young men 
who are willing to learn to fly at the Government’s ex- 
pense. But there is no use in traininy civilians to fly 
unless some possibility exists of fitting the aviators out 
with fighting machines when war comes. 


The Cover Photograph 

The cover of this issue shows the first airplane to 
fly, the original Wright machine of 1903, restored to the 
condition in which the Wright Brothers used it. Orville 
Wright and Glen L. Martin are in front of the plane 
and between them is the Michelin trophy, won by the 
late Wilbur Wright in France in 1908 for a flight of 
77 miles in 2 hours and 20 minutes. 





Notes on 


The Venturi Tube 


Winslow H. Herschel 


By 


Speed Indicators for Airplanes 








of the Bureau of Standards 


Bourdon* used a Venturi tube as an anemometer in mines, 
and it has been used more recently as a speed indicator on 
airplanes. A Venturi tube consists of a converging cone, 
forming a mouthpiece of approximately the shape of a vena 
contracta, followed by a diverging cone, usually with a short 
cylindrical throat between the two. The diverging cone must 
have a small angle, about 5 degrees, so as to reduce the fric 
tional loss to a minimum. The difference between the pressure 
at the upstream end of the converging cone, and at the throat, 
is a measure of the velocity. 
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Fig. 1. Types or Venturi TUBES 
(A) A standard Venturi tube. (B) A double Venturi meter wit 
dimensions in millimeters. (C) A combination ef the Venturi and Titot 


tubes. 


When the Venturi tube is inserted as a section of a pipe 
line, and is used to measure discharge, this pressure difference, 
expressed in height of water column, and known as the “ head 
on Venturi,” indicates the velocity through the throat. For 
the present purpose it seems preferable to find the velocity at 
the upstream end, which is more nearly equal to the desired 
velocity of flight. 

Let p,, 2,, and v, be the pressure, density and velocity, re 
spectively, at the upstream end where the section is A, and 
let p, 9, and v, represent the same quantities at the throat, 
where the section is A, Assuming adiabatic expansion, the 
well-known formula of de Saint-Vénant will apply: 

_Y Pi [: (2) ‘| oc 
1) p: 7 Pr Y I] 
where \/ is the ratio of specifie heats, ep/c,, which may be taken 
as 1.4 for air. This formula may also be applied to Pitot 


v2? — 042 


29 i 


ih : ; 
, but the inerease in 


6 
7) 


tubes, in place of equation V = K 
accuracy is not sufficient to compensate for the greater com- 


plexity. 


Since Ai» pl = Az ?; ps 
p1 (2)* 
and rte te 
therefore Ve (4)(2)! ‘ 
Vv) - As Pos ¥ ee ood 


For dry air, at a temperature of 70 degrees Fahrenheit (21.1 de- 
grees C.), Equation 1’ may, with the help of Equation 2, be reduced to 
1 — (p2/pi)? 


2522 TAN? r\? feet per second 
A:J \p. 


where the coefficient, 2522, is equal to 


V7gRT = \/7953.31 (460 + 70) in English units. 


*E. Bourdon, Annales des Mines, September and October, 1881; Comptes 
Rendus, 1882, pp. 229. 

+T. R. Weymouth, Transactions American Society of Mechanical Engineers, 
1912, page 1091; L. V. King, Journal of the Franklin Institute, August, 1916. 
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In using metric measures, equation 3 is unchanged, eXeen, 
that the coefficient has a value of 768.7 to give velocities 
meters per second. 

TABLE 1 


THroreticaAL Heaps ON VENTURI IN INCHES, AND CORRESPONDING VeLocimm 
IN Mites peR Hour, For Various PREssURE Ratios AND ELEVATIons 























Throat ratio = 1/2 
— —————$—————————————————— as 
; _ | ; i 53° 
| 70 67° 63 60 7° 5000 ft, 
0 1000 | 2000 3000 4000 elev, 
29.92 28.88 27.78 26.75 25.76 24.78 in, 
_ baromete 
—— i et 
| 
} t } v h U hi vo | i v h t 
1.030} 12.2) 39.8} 11.8! 39.7] 11.3) 39 6| 10 9| 39.4) 10.5) 39.3 10.11 393 
1.035] 14.2} 42.8] 13.7) 42.7] 13.2] 42.5] 12.7] 42.4] 12.3] 42.3] 11.8] 493 
1.040} 16.3) 45.5) 15.7) 45.4) 15 i 45.2) 14.5) 45.1] 14.0] 45.0] 13.5 444 
1.045} 18.3) 48.0) 17.6) 47.9] 17.0} 47.7] 16.4] 47.6] 15.8] 47.5) 15.2] 473 
1.050} 20 50.3) 19.6) 50.2) 18.9) 50.0) 18.2] 49.8) 17.5) 49.7] 16.8 493 
1.06 | 24.4] 54.6) 23.5] 54.5] 22.6] 54.2] 21.8] 54.1] 21.0] 54.0] 20.9) 53 
1.07 | 28.4] 58.4] 27.4] 58.2) 26.4] 58.1] 25.4] 57.7| 24.5] 57.7] 23/61 873 
1.08 | 32.5] 61.8] 31.3] 61.6] 30.2] 61.4] 29.1] 61.2] 28-0] 61.1] 26.9] 6 
1.09 | 36.6) 64.9] 35.2) 64 i 33.9) 64.5] 32.7] 64.3) 31.5) 64.2) 30.3) 644 
1.10 | 40.6) 67.7) 39.2) 67.5) 37.7) 67.3) 36.3) 67.1] 35.0] 66.9] 33.6] 667 
1.11 | 44.7| 70.3) 43.1] 70.0) 41 5| 69.8} 40.0) 69.7] 38.5) 69.5) 37.0) 693 
1.12 | 48.8] 72.7] 47.0] 72.5] 45.2] 72.3] 43.6] 72.1] 42.0| 71.8] 40.4] 713 
1.13 52.8} 75.0} 50.9) 74.8) 49 0| 74.5) 47.3) 74.3] 45.6] 74.2] 43.8} 735 
1.14 | 56.8) 77.1) 54.8) 76.8) 52.8 76.51 50.9) 76.3) 49.1] 76.2) 47.1) 755 
1.15 | 60.9] 79.0} 58.7] 78 8| 56.5) 78.5) 54.5) 78.3) 52.6] 78.2] 50.5) 773 
1.20 | 81.3) 87.2} 78.4} 86.8] 75.3 86.5) 72.7) 86.2) 70.1} 86.0) 67.3) 85,7 
1.25 |101.7] 93 97.9} 93.0} 94.2] 92.6] 90.8] 92.3] 87.6] 92.2] 84.2) O13 
1.30 {122.0} 97.9/117.5] 97.61113.1| 97.3/109 1| 97 .0}105.2) 96.8)101.0} 96.5 
| ' 
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With a temperature of 32 degrees Fahrenheit (0 degrees (,), 
the coefficient would be 2430, in English units, and would hay 
a value of 2593 at 100 degrees Fahrenheit (37.8 degrees). Th 
error due to temperature changes would therefore not exceel 
t per cent so long as the temperature remained between thes 
limits. 

The error due to change of barometer cannot be expressel 
by a change in coefficient, since Equation 3 contains a pressure 
ratio, while a pressure difference is read from the manometer 
The relation between these quantities is given by the equation 


} 7 1) 13.596 B | 
l P; 9.090 ° . ° ceee if! 


where h is the pressure difference in inches of water, and Bx 
the height of the barometer in inches of mereury. 

[f the ratio of throat diameter to entrance diameter, th 
“throat ratio,” is 12, which is approximately the value used i 
;ourdon’s apparatus, (4,/A.)* of Equation 3 has the value of 
16. With this value, and with the help of Equations 3 and 4, 
Table 1 has been ealeulated showing heads on Venturi, h, ani 
corresponding velocities in miles per hour, v, for different ee 
vations. A drop in temperature of 1 degree Fahrenheit pe 
300 feet rise has been assumed, but it will be noted that the 
effect of this change of temperature on the computed value of 
» is small in comparison with the effect of the change 
barometer upon the value of h. 

Fig. 2 shows more clearly than does Table 1 the total error 
due to using a fixed scale to give velocity from readings of the 
head on Venturi. This error, which is found to decrease from 
about 7 to 4 per cent as the speed increases, does not take into 
account possible changes in temperature at the earth’s surface, 
which might inerease or decrease the error. 

It would appear from a comparison of Fig. 2 and Table ?, 
in the article on the Pitot Tube in AvIATION AND AERONAU 
TICAL ENGINEERING, January 15, 1917, page 385, that there 
would be little choice, between a Pitot tube and a Venturi tube, 
as regards the error due to changes in air density. There &, 
however, considerable uncertainty as to the extent to whieh the 
Venturi tube conforms to the theoretical formula, Equation 3 
Table 2, printed herewith, shows comparative heights of wate 
column according to Bourdon’s experimental results, equatio 


¥=K \ - and Equation 3, with the throat ratio equal to 4h, 
Q 

While Bourdon’s tests do not agree very well with theory; 

and do not cover velocities that are of importance in eonne 

tion with airplanes, they indicate that the water column, with 
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a Venturi tube, would probably be at least five times as high 
as with a Pitot tube. Since the air inside the Venturi tube is 
retarded by friction against the walls, its velocity, at the up- 
stream end, would be less than the velocity of the air outside 
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TABLE 2 


CoMPARISON OF THEORETICAL AND OBsERVED Heaps Propucep aT VARIOUS 
Wixp VELocITIEs ON A VENTURI TUBE witH THROAT Ratio or 1/2, AND 
on a Prrot TUBE 


9 


1 2 3 4 5 
Air Velocity Theoretical Head Head on Venturi Pitot Col. 3 
on Venturi According to Tube ~- 
Miles Meters Bourdon Head Col. 4 
per per Inch Mm. Inch Mm. Inch Mm. 
Hour Second 
10 4.47 0.7 18 0.17 4 0.06 1.3 3. 
20 8.94 2.9 74 0.80 20 0.19 4.8 4.2 
30 13.41 6.8 173 2.30 58 0.43 10.9 5. 
40 17.88 12.3 312 Re we 0.77 19.6 re 
50 22.35 20.0 508 1.20 30.5 
26.82 30.0 762 1.73 43.9 
70 31.29 45.0 1143 2.35 59.7 
35.76 63.0 1600 3.07 78.0 
90 40.23 90.0 2286 3.89 98.8 

















the tube, which is to be measured. This may account, in part, 
for the disagreement between columns 2 and 3 of Table 2. 
There is also doubt as to the accuracy with which Bourdon’s 
tests were made. 

The maximum throat velocity, v, 
nozzle,* when 


will be reached, as with a 


P» 2 Y =9R . rr 
.* (> teeny Aiag 0.626 for ai ...........0. [Bf 
and a maximum velocity at the upstream end, v, of 113 miles (182 
kilometers) per hour was obtained by introducing this value of the 
pressure ratios in Equation 3. 

If the throat ratio had been ™% instead of 14, the maximum 
velocity would have been only 50 miles (80 kilometers) an 
hour, though heads corresponding to a given velocity would 
have been much increased. Thus by a change of throat ratio, 
suitable heads may be obtained for almost any desired range 
of velocities. A throat ratio or 14% would be about right for 
airplane use at speeds below 100 miles (161 kilometers) per 
hour. 
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Bourdon wanted an anemometer for very low velocities, 
and in order to magnify the head on Venturi he used two or 
three concentric Venturi tubes, the discharge end of one tube 
being placed at the throat of the next larger tube of the series. 
Table 3 gives the proportions of his double tube. 





* A. Stodola, Die Dampfturbinen, 3rd edition, page 8. 

TE. Dorand, La Technique Aeronautique, Nov. 1, 1911, page 252. 

|| A. Toussaint and G. Lepére, Bulletin de I’Institut Aérotechniaue de I'Uni- 
versit6 de Paris, Fascicule III, 1913; quoted in Report British Advisory Committee 
on Aeronautics, 1912-1913, page 396. 
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TABLE 3 
Proportions OF Bourpon’s DovuBLeE VENTURI TUBE ANEMOMETER 
Ratio of minimum to maximum diameter: Inner Tube Outer Tube 
of converging cone................ 0.31 0.56 
GE GIVOTHIME COME... 2.0.00 ccccees 0.45 0.60 
Double angle: 
of converging cone................ 34°15’ 21° 38’ 
: OE DS 6 05.65 05605s0cbes 3° 45’ 4° 50 
Relative Throat diameters..................00- 1.0 6.2 


The length of the speed indicator of the Venturi type, made 
by Aera, Paris, is 6.3 inches (160 millimeters), or very nearly 
the length of the downstream cone of Bourdon’s inner tube. 
Dorand { gives a sketch of a Venturi tube, but without dimen- 
sions. The proportions recommended by Toussaint and 
Lepére||, as a result of their experiments, are similar to those 
of Bourdon’s outer tube. 

Toussaint and Lepére made the largest number of tests on 
Venturi tubes, type I, having a downstream cone angle of 4 
degrees 50 minutes and a throat diameter of 10 millimeters 
(0.39 inch). There was a gap of variable length between the 
two cones, which was surrounded by a chamber to which the 
piezometer tube was attached, so that there was in effect a 
variable throat length, +. Their results may be summarized 
as follows: 


Length of Cones Double Cone Angle, Throat 
Upstream Downstream Upstream Length 
Series L a A 
mm. in. mm. in. mm. in. 
a 34.4 1.36 160 6.3 ry A 2.7 0.16 
1 
23°-10’, best 
b 34.4 1.36 160 6.3 23°-10’ 6.2 to 0.240 
SF 0.028 
The efficiency increased as A decreased. 
c 34.4 1.36 “ 23°-10’ 0.7 0.028 
30.5 1.20 
25.5 1.00 gave the same result, slightly better 
20.5 0.81 than the other two. 
d 20.5 0.81 145 5.7 °.10’ mr 0.028 
160 6.3 much the better. 


The result of series a is in accordance with theory, as with / 
constant, the largest angle would give the smallest throat ratio. 
The effect of the change in throat length, series b, applies only 
to a throat with a gap, and the results might have been quite 
different if there had been a real throat piece, as used by 
Rowse, with small holes connecting with the piezometer cham- 
ber. Series c is inconclusive. The marked effect of the length 
of downstream cone, series d, which is not taken into account 
in the theoretical formula, shows that agreement between ex- 
periment and theory is not to be expected, but the possibility 
remains that a still longer cone might have increased the head 
produced by a given wind velocity, and thus brought the re- 
sults nearer to the theoretical. 

In experiments with other Venturi tube, type B gave infe- 
rior results, attributed to their smaller size. Tube No. 5 had 
a downstream cone of 6 degrees 55 minutes, and other propor- 
tions as follows: 

1 = 106 millimeters (4.2 inches); ZL = 212 millimeters (8.3 inches); 

a = 14 degrees; throat diameter = 34 millimeters (1.34 inches). 
The results obtained were very nearly the same as with thé 
best tube of type I. The authors attribute its good showing 
to the large downstream cone angle, as compared with type I, 
but it may be noted that there was no gap between the cones, 
and this difference in the method of obtaining the head may 
have had a favorable influence. 

The maximum wind velocity given in any diagram is about 
23 meters per second (52 miles per hour), which is only 
slightly above the theoretical limit for a tube with a throat 
ratio of %, the lowest ratio used with tubes of type B. In 
the case of the two most efficient tubes tested, type I and No. 5, 
that is, those which gave the greatest head for a given wind 
velocity, the throat ratio was about 14%. Since for this throat 
ratio the theoretical limit of velocity would be over 100 miles 
per hour, it is evident that the velocities used in the tests were 
not high enough to furnish a check upon the theory. Neither 
do the tests give any information upon the variation of head 
with temperature and with barometer, since all results have 
been reduced to 15 degrees C. (59 Fahrenheit) and 760 milli- 
meters (29.$- inches). 

Even witli their best tubes, Toussaint and Lepére did not 
equal the efficieney reported by Bourdon, which may be due 
either to inaccuracy in his tests or to superiority in the pro- 
portions of his instruments. At a velocity of 12 meters per 











second (27 miles per hour), the heads obtained were as 
follows: 


Head on Venturi 


mm. in. 
Bourdon, single tube 40 1.58 
- double “ 168 6.60 
triple “ wae 710 28.00 
Toussaint and Lepére, single tube, type I. 32 1.26 
= “<6 _ - a  S a 33 1.30 
double tube C.. 91 3.58 

- = SO 3.15 


Toussaint and Lepére also experimented with a registering 
speed indicator, but do not explain how to caleulate the head 
from the calibration curve. “The antenna is a combination 
of a Pitot and a Venturi tube, the pressure and suction, re- 
spectively, being communicated to two chambers with movable 
diaphragms. The two diaphragms are connected so that they 
move together and actuate the recording pen. Both being 
exposed to the atmospheric pressure, the recorder is inde- 
pendent of the lecal pressure conditions obtaining where it is 
placed. The recorder was calibrated against a standard 
Pitot.” 

In many respects the Venturi tube is similar to the Pitot 
tube. It has a flexible connection between the head and the 
gauge, and any gauge which can be successfully devised for a 
Pitot tube could also be used on a Venturi tube, with less diffi- 
culty on account of the greater head available. In either in- 
strument the leads from the head to the gauge should be large 
enough to obviate the danger of a perceptible lag in indiea- 
tions. Aceording to Darwin, in producing sufficient damping 
to prevent excessive oscillations of the gauge, it is preferable 
to have long leads of large diameter rather than short tubes 
of small diameter. 

While the Pitot tube has been thoroughly investigated, and 
it is known how it may be proportioned so as to give results 
in agreement with theory, there is great need of further ex- 
periments on the Venturi tube. More experiments have been 
made on Venturi tubes for water meters than for anemometers, 

* A. Hazen, Engineering News. Julv 31, 1913, page 19S 

+ G. Eiffel, The Resistance of the Air, page 234 
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and yet Hazen* shows that it is still a matter of dispute 
whether the coefficient ¢ (by which velocities computed by the 
theoretical formula must be multiplied in order to get actual 
velocities) is constant or varies with the velocity. 

The Venturi tube speed indicator has proved to give satis- 
factio in practice. Eiffel + says: 

“ Lieut. Sannier succeeded in making a number of experimen- 
tal flights in a straight line through still air. The Venturi 
tube used to measure the velocity of the airplane was veritied 
by direct measurements made in our air stream. Its readings 
gave exactly the same results as our Pitot tube, removing all 
doubt as to the precision of the velocity measurements.” 


Further details are given by Dorand, in the article pre- 
viously referred to, in which he says: 

“ Relative velocity was measured by the Venturi tube, long 
in use in the laboratory as a gas meter in the hydrogen appa- 
ratus. As is known there exists a difference of pressure be- 
tween a point in the wall near the upstream end, and another 
at the throat. This difference of pressure being sensibly pro- 
portional to the square of the relative velocity, serves to imeas- 
ure that velocity. The depression is measured by means of a 
manometer with water colored red. The indicator of relative 
velocities has been calibrated with care, on the one hand on 
the airplane in making direct measurement of velocity with 
no wind, and on the other hand on an automobile. In the two 
causes the results found were concordant.” 


The gauge used with the Venturi speed indicator made by 
Aera appears from the illustration to be of the Bourdon type, 
and superior to the liquid gauge described by Doran. 

All things considered, if a speed indicator is desired which 
shall have an automatic correction for changes in air density, 
as far as safety in flight is concerned, then the choice lies be- 
tween the Pitot and Venturi tubes. With the former the pres- 
sure available is too small to operate a non-liquid gauge of 
the types available. With the latter there is a lack of experi- 
mental data to show to what extent the theory holds good. 
While waiting for future experiments to remove this ditticulty, 
it may only be stated that the Venturi tube has been found 
to agree with the Pitot tube at barometric pressures at which 
it has been calibrated. 


The Thomas 150 Horse Power Model 88 Aeromotor 
By George H. Abel, Chief Engineer, 


Thomas-Morse Aircraft Corporation 


Following their Model 8 Aeromotor, the Thomas-Morse 
Aircraft Corporation of Ithaca, N. Y., has produced a new 
engine Model 88, bearing a close resemblance to the earlier 
model. The main features of that model have been retained; 
in fact, many parts are interchangeable in the two engines. 
Supported by the great development in the wide use of alumi- 
num, the Thomas engineers have adopted this material for 
cylinder construction, which adoption forms the main de- 
parture from previous accepted design. 

It is the purpose of this article to disclose the point of view 
of the Thomas engineers as to the ends to be obtained and the 
means utilized to gain those ends in the design of their engine. 
A mere recital of specifications will be avoided, as such are to 
be found concisely stated in the Company’s catalog. Efforts 
will be confined to a discussion of the main features only. 


HIGH SPEED AND GEAR REDUCTION 


The marked tendency to-day toward a higher speed of rota- 
tion has been conclusively justified, in the opinion of the 
Thomas engineers, by the continued reliable performance of 
engines with crankshafts operating at speeds near 2000 revolu- 
tions per minute, driving the propeller through suitable gear- 
ing at the most efficient speed. High speed demands that the 
closest attention be paid to the design of reciprocating and 
rotating parts and their adjacent units. Steel of the highest 
obtainable tensile strength must be used for connecting rods 
and piston pins, that they may be light and yet retain a suf- 
ficient factor of safety. Piston design is likewise subjected to 
the same strict serutiny. At the present day, aluminum alloy 
pistons operate so satisfactorily that they may be said to have 
come to stay. The aluminum pistons in the Thomas engine 
weigh only half as much as the cast iron pistons they supplant. 
In the same way, tungsten steel valves have contributed as 


largely as any one thing to the suecess of the high speed en- 
gine, while accessories, particularly ignition systems, have been 
greatly improved in reliability. 

The statement often made in the past, that the gearing down 
of an engine costs more in the weight of reduction gears and 
propeller shaft than is warranted by the increase in horse- 
power, is seldom heard to-day. 

The mean effective pressure remaining the same, tlie brake 
horsepower of any engine increases as the speed. That is, an 
engine delivering 100 brake horsepower at 1500 revolutions 
per minute will show 133 brake horsepower at 2000 revolu- 
tions per minute, an increase of 33 brake horsepower. To 
utilize this increase in horsepower, a matter of some fifteen 
pounds must be spent in gearing and another fifteen perhaps 
on larger valves, bearings, ete. Two per cent may be assumed 
lost in the gears. In other words, the increase in horsepower 
due to increasing the speed has been attained at the expense 
of about one pound per brake horsepower. 

All in all, the advantages of light weight, compactness and 
ability through suitable gearing to obtain any desired propeller 
speed, make it appear to the Thomas engineers that the geared 
down engine is the engine of to-day and to-morrow. 


EIGHT CYLINDER, “ Vv”? FORM, WATERCOOLING 


In discussing the arrangement of cylinders, all forms other 
than six eylinders in line and eight and twelve in “ V ” form 
have been considered as either not adapted to installation in 
airplanes, as with the case of a double V engine, or not having 
a sufficient number of cylinders to handle the horsepower re- 
quired at the desired speed. 

The advantages of the eight cylinder engine over the six 
and twelve briefly stated are: lower weight per horsepower, 
shorter length, simpler and stiffer crankshaft, camshaft and 
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erankease and simpler and more direct manifold arrangement. 
As to torque, the eight is superior to the six, and yet in prac- 
tice not enough inferior to the twelve to warrant the addition 
of four more cylinders. It must, however, be recognized that 
the eight is subject to the action of inherent unbalanced inertia 
couples, which set up horizontal vibrations, impossible of total 
elimination. ‘These vibrations are functions of the reciprocat- 




















ing weiglits, which, as already mentioned, are cut down to the 
minimum. Vibrations due to the elasticity of crankease, crank- 
shaft, ete., can be and are reduced in the Thomas engine to 
minor quantities by ample webbing of the crankease and judi- 
cious use of metal elsewhere. All things considered, there is 
actually so little difference to be discerned between the balance 
of a properly designed eiglit cylinder engine and that of a six 
or twelve as to make a discussion of the pros and cons more 
one of theery than of practice. 
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The valve gear must not be forgotten. A cylinder cannot be 
taken completely away from its component parts and judged, 
as to its weight value, by itself alone. A part away from the 
whole becomes an item unimportant in comparison with the 
whole. The valve gear of a high speed engine is a too often 
overlooked feature. The stamp of approval has been made 
by high speed automobile practice upon the overhead cam- 

















my, 





shaft drive, with valves in the cylinder head operated direct 
from the camshaft or by means of valve lifters or short 
rockers. 

The overhead camshaft mechanism applied to an eight cylin- 
der engine calls for two separate camshafts carried above and 
supported by the cylinders in an oil tight housing, and driven 
by a series of spur gears or bevels from the crankshaft. It is 
patent that this valve gearing is heavy and complicated in 
comparison with the simple moving valve units of the L head 
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In the matter of cooling of the eylinders, a thorough search 
of that field of endeavor seems to point conclusively to in- 
direct cooling through the medium of water as the only one 
suitable for the type of engine selected. 


L HEAD AND VALVE GEARING 


The main criticisms of the L head cylinder engine are that 
it is less efficient and heavier. This is granted, as it relates to 
¢ylinders alone. More thorough investigation, however, based 
on the main desideratum, weight/power ratio, leads us to other 
conclusions, particularly with reference to high speed engines. 








engine, which are operated from one single camshaft, housed 
rigidly in the erankease. 

The inherently lower volumetric efficiency of the L head 
engine is largely overcome by the use of a properly designed 
head, large valves and ample gas passages. Again, the cus- 
tomary use of a dual ignition system gives to the L head a 
relatively better opportunity for the advantageous placing of 
spark plugs, in order that better flame propogation and com- 
plete combustion may be secured. Moreover, the height and 
breadth of the I head engine is greater, due to its valve gear- 
ing, making it diffieult to install in an airplane body, while 
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removal of camshaft and valve gearing. 


tion. 
LUBRICATION 


A high speed engine is no better than its system of lubrica 
tion. 
With it in view, it was natural that a fully foreed system of 


lubrication should be adopted for an engine operating under 


continuously high bearing pressures. <A glance at the eut of 


the oiling system will show that oil is drawn from the oil pan 
by a gear pump, spur gear driven from the crankshaft timing 
gear, and foreed through large oil ducts under 50 pounds 


pressure to the three main bearings, thence through the erank 
shaft to the connecting rods. 
is used as a duct to supply its own bearings. 
pressure regulating valve is so mounted that all surplus oil 
is passed directly onto the timing gears. Thx 
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the removal of a cylinder calls for considerable work in the 
In short, the L head 
cylinder complete, with its attendant valve mechanism, is as 
hght, far more compact and necessarily more reliable than 
either of the two usual methods of I head eylinder construe- 


This statement has been taken as a slogan of design. 


The eamshaft, drilled hollow, 
An adjustable 


starting unit, 








February 15, 19) 





Thomas engineers selected the Christensen starter as the one 
best adapted to their purposes. It’s low weight, 40 pounds 
complete, and its compactness make it particularly suitable. 
Until eleetrie starters and batteries have undergone 
siderably more development they cannot hope to compete. 


con- 


CARBURETOR POSITION AND FUEL SYSTEM 


The plaeing of the carburetor between the two banks of 
cvlinders is the only logical solution of good earburetion. It 
becomes a simple matter to obtain mixtures qualitatively and 
quantitatively the same for all cylinders. In connection with 

gasoline pump driven directly by the engine, the high posj- 
tion of a be a drawback trom the 
standpoint of fuel supply. A gear pump drawing from the 
tanks in the body forces gasoline to the carburetor. A_pres- 
sure relief valve maintains the few pounds’ requisite pressure 
in the line, while returning the surplus gasoline by gravity to 
This system permits the placing otf tanks in 


the carburetor ceases to 


the main tanks. 


any desired position in the body, independent of the ear- 
buretor. Furthermore, its reliability is that of a main oil 
pressure pump, because it is made up of the same simple 
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mounted as it is between the two banks of cylinders and sup 
ported by the erankease, is readily supplied with oil under 
pressure, the surplus likewise being returned via the timing 
gears. 

Continued experience in the operation of high speed, high 
efficiency engines has proven the necessity for ample cooling 
of the oil. To this end, the Model 88 is furnished with a sup 
plementary oil circulating pump, that receives oil from the oil 
pan at the two gallon level and circulates it through 20 odd 
feet of tubing that may be placed anywhere in a free cireula 
tion of air. The cold oil is thrown onto the reduction gears, 
falling from there onto a large mesh screen, covering tli 
entire oil pan. 

Only through elaborate means has it been possible hereto 
fore to supply the pilot with a reliable method of indicating 
when a certain specified level of oil in the oil pan had been 
reached. On the front gear cover of the Thomas engines is 
mounted a pressure relief valve, connected to the oil cooling 
line, which -reates a pressure of 10 pounds, which is read on 

yuuge in ithe cockpit. As long as the gauge registers pres 
sure, the pilot knows that the pan is supplied with lubricant. 
As the oil reaches the two gailon level, to which the suction 
of the cireulating pump is connected, the pressure begins to 
drop slowly. After the oil has ceased to flow through the 
cooling tubes, there are left in the pan two gallons, a safe 
margin upon which to operate. 











STARTING EQUIPMENT 


To enter into a discussion of the merits of a starter on an 
airplane engine is of little moment. The necessity for a start- 


ing equipment as an integral part of the engine must be rec- 
It only remains to decide upon the type of starter 
The 


ognized. 
to use and the position on the engine that it shall oceupy. 
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units and driven by the same gear. It will be readily admitted 
that there is no oceasion for a reliability of the tuel supply 
system greater than that of the lubrication system. 
MAGNETO POSITION AND DRIVE 

Very little need be said on this point. The two magnetos 
comprise two totally independent systems, even in their drive, 
inasmuch as each magneto is driven by its own spur gear, 
shaft and couplings. It will be noted that the position of the 
magnetos together on a bracket of the timing gear cover makes 
it an easy task to couple together their respective spark levers 
and to synchronize them. Again, inspection from the cockpit 
becomes a simple matter. 


EXHAUST SYSTEM 

The tendency of the times in the matter of handling the 
produets of combustion is toward the elimination of open ex- 
hausts. Because of the fact that the exhaust ports of the two 
banks of cylinders of the Thomas engine face each other, pro- 
vision ean be made equally well for mufflers, or for plain 
exhaust headers leading back over the body or for exhaust 
stacks leading straight upward over the top plane in the Ger- 
man fashion. | 

CONCERNING SIMPLICITY AND RELIABILITY 

A glance at the Thomas engine will reveal one striking 
feature—namely, its simplicity. The engine is divided 
throughout into simple accessible and easily dissembled units. 
Whatever was not straightforward and clean eut was discarded 
as containing certain hidden elements of unreliability. The 
simplest elements into which an engine can be divided are 
none too simple at best. In the firm belief that reliability goes 
hand in hand with simplicity, the Thomas engineers have made 
these qualities the keynote of their philosophy of design. 
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Course in Aerodynamics and Airplane Design* 
By Alexander Klemin, A.C.G.I., B.Se., S.M. 


Instructor in Aeronautics, Massachusetts Institute of Technology, Member of the Aeronautical Society of 
Great Britain and Ireland 


and 


T. H. Huff, S.B. 


Instructor in Aeronautics, Massachusetts Institute of Technology 
Copyright, 1917, by A. Klemin. All Rights Reserved. 


INTRODUCTION 


The outline of the work in Part II has already been given in the introduction to Part I, and will be closely adhered to. 


The general problems of airplane design, as applicable to all types, will be adequately treated. 


The Course will include one 


section devoted to the study of the pursuit type and the twin-engine machine, but a very much closer study will be made of an 
advanced school machine. A design of such a machine will be carried out in accordance with the Army Specification, No. 1001. 
It is thought that a close study of a comparatively simple standard type of machine is the best foundation for work on more 


dificult machines. 


PART II- 


The design will be complete in so far as possible under the restrictions of space for detailed drawings. 


SECTION 1 


Classification of Main Data for Modern Airplanes; Unarmed Land 


Reconnaissance Machines ; 


The Army Classification 


Constructors in America have hitherto mainly developed 
one type of airplane, the tractor biplane reconnaissance ma- 
chine. But with the rapid development of military aeronau- 
ties, airplanes are evolving into distinct classes, just as the 
component vessels of a fleet. The memorandum on “ Military 
Airplanes,” prepared by the office of the Aviation Section of 
the Signal Corps, offers the most authoritative classification, 
and one which constructors must of necessity follow very 
closely. It suggests six distinct types, which we shall study 
as closely as possible, within the limits of data held confidential 
by manufacturers. (1) Land Reconnaissance Machine, used 
when there are no enemy airplanes; (II) Land Primary 
School Machine; (III) Land Advanced School Machine; (IV) 
Land Gun Carrying Machine, (V) All-round Twin-engined, 


-Land or Water, (VI) Land Pursuit Type. 


Unarmed Land Reconnaissance Machine 


For this machine, the memorandum vives the following 
4 
figures ° 


Unarmed Land 
Reconnaissance 

Machine. 

Horsepower ...... Tre ee ee ye ee Pe 130 
NN CEE EC CE CO RE LO CC En CO ee Tractor 


a sie as > sk; pr dk ink Sco och eer 2 


i i PE ccc ec cc teases asa Seed de hee © er 75 
NE, MAOMI, .6, 4 0.0.0 46 02-606 u 0000s doce sighs ssw genes 450 
pee eee OF Getion. fell DOWER. . << 02. 60s ss cdncdiovesees 415 
Ce Oe OP MNMINUOM., BOOS. 6 occ kc oc cece cccccaveseetsenses 3,400 
i, SG Me MAME, . ic ce sce viens Se eeme at sie oe 82 
how epeed, miles per HOUr....2.- cc cccccsccereseveesevers 16 


I NE EE acs 6.0.9 oa. 6 0.5 60.00 6.019 606614 Oe gph lee +'ba sia 
Pubcemtage made 1h WAP... ...ccccccccncscsscrsecesseves 2 

(Gross load is well over 2,500 pounds for this type.) 

The memorandum deals very unfavorably with this type of 
machine, which forms, as we have said, an important part of 
American construction. It is said to be a false development, 
suitable only for use against an enemy who has no airplanes. 
Possibly useful for long-range reconnaissance, it will be out- 
matched in warfare by the armed “ pursuit” type and the 
large armed twin-engine machine. For short ranges the pur- 
suit type will surpass it, for long ranges the larger machine 
may be not quite so rapid, but will have a greater radius of 
action. A careful study of these views would lead one to 
believe them correct and in accordance with developments 
abroad. 


Analysis of Main Data for Representative Unarmed 
Reconnaissance Biplanes Over 2500 Pounds 
Gross Weight 


In Table 2 are given the main dimensions and perform- 
anees of a number of representative machines. Such analysis 





*This Course commenced in the August 1, 1916 issue of AVIATION 
AND AERONAUTICAL ENGINEERING will be completed in 24 issues. 


Land Training Machines 


and the empirical rules to be derived from it are invaluable 
in the preliminary stages of a design, and enable the designer 
to avoid misleading rough estimates of weights and dimen- 
S1Ons. 


TABLE 2. 


MAIN Data ror ‘Two-SEATER TRACTOR BIPLANES OF THE UNARMED 
RECONNAISSANCE TYPE OVER 2,500 POUNDS IN WEIGHT. RECENT 
EXAMPLES OF CONSTRUCTION. 


eee ee ree Standard Curtiss Wright- Sturtevant Wright- | 
‘ H-3 R-4 Martin V Ss Martin R § 
ENGINE. 50.006 00b:59 Hall-Scott Curtiss Hispano- Sturtevant Hall-Scott | 
A-5 Suiza Ada ) 
HOPSONOWEE «002% 135 200 150 140 150 
Number of cylinders. 6 8 & s 6 
Revolutions per min.. 1,250 1,400 1,450 2,000 1,375 
Gasoline tank capac- 68 100 Ae rar 701 
Er re re gallons gallons gallons j 
Endurance in hours.. 6 5.42appr. 6 4.5 4.84 
Maximum speed, miles 
ere 84 90 ee 86 86 
Minimum speed, miles 
a rere 46 4S sk 2 47 
Climb in 10 misutes, 
DE acct tedncwnse 3,400 4,000 aM 3,500 3,500 
Propeller diameter (two 
DENN). a nsccee ve 9’ vr 8’ 4” jie  o 
Weight loaded, pounds 3,300 3,245 2,310 2,550 2,880 
Weight bare, pounds. 2,500 2,225 1,425 1,850 1,905 
Useful load, pounds. 800 1,020 905 700 982 
Percent. useful load.. 24.2 51.4 34.2 27.4 34.2 
Weight per horsepow- 
er in pounds,...... 24.4 16.21 16.86 18.2 19.1 
Weight per square foot 
wing area in pounds. 6.20 6.42 5.86 4.6 6.25 
Overall length....... 27’ 0” 29’ 0” 27° 3” 27’ 0” 26’ 8” 
Mean span of wing/ 
ee eee 1.41 1.49 1.37 1.65 1.64 
Wing section....... R.A. F.6 R.A. F.6 Vought4 R.A. F.G ... 
UppeP. G0GR.ccrccvcee 40’ 1”’ 48’ 4%," 39 8%” 49’6” 50° 8’ 
Upper chord......... 6’ 6” @° 3” 5’ 9” ¢’ 3” 5’ 6” 
Upper aspect ratio.. 6.2 7.75 6.95 7.95 9.25 
LOWGP SPAR... ccccess ra 38’ 514%”’ 39’ 8144" 39’ 6’” 36’ 10” 
Lower cChord......- 6’ 6” 6’ 3” 5’ 9” 6’ 3” 5’ 6”’ 
Lower aspect ratio.. 6.2 6.15 6.95 6.32 6.6 
GE pisces aedenwnne 6’ 6” 6’ 2” a ee St 6’ 0” 
Gap lower chord.... 1.00 0.98 0.98 1.00 1.09 
‘Total area of wings, 
including ailerons, a e 
in square feet..... 532 505 430 540 458 
Area of rudder in - . sd 
square feet....... 10 16.5 12.37appr. 15 8.7 
Area of vertical fin 2 za a 
in square feet.... 5 7 Sappr. ..- 7.3 
Area of elevator in a ye 
squa ene rer 23 27.5 cee 24 
Area of stabilizer in = : 
square feet........ 32 40.5 51.2 (ele- 28 53.2 ) 
vator and sta- (elevator aud i 
bilizer) stabilizer) 
Ailerons upper wing. 31 33.8 32.3 39 48 
Ailerons lower wing. 31 20.5 32.3 39 bet a 
‘ype of fuselage..... Rectan- Rectan- Kectan- Trian- 
j gular gular gular gular 
Dihedral ...ccsccces 3° 1° 13’ 2° 1” 
ee i eecadoa 10° 5° appr. 1 ft. None 20} 
i chord length 
Sweepback ......20. 10° None None None None 


Nore.—All data submitted is in accordance with manufacturers’ 
reports. 
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Average Values for Machines Over 2500 Pounds Weight 


This group is composed of excellent, controllable machines 
very similar in character. It is therefore possible to draw 
some fairly definite conclusions. 

(a) Average gross weight, 2957 pounds. 

(b) Average wing area, 493 square feet. 

(c) Average horsepower, 155. The latter figure is consider- 
ably increased by the inelusion of the Curtiss R-4 with its 200 
horsepower engine. There is a tendency to give higher power 
to this class, with correspondingly better performances. 

(d) Average endurance, 5.65 hours. This figure is probably 
a very fair value of the endurance possible if good climb is to 
be maintained. It should be noted that it would be possible 
to take up much more fuel, and not decrease the speed; in fact, 
to inerease it slightly. At the same time, minimum speed 
would be increased. 

(e) Average weight per horsepower, 18.4 pounds. The 
Curtiss lowers this average value, and is an indication of what 
will follow when lighter new engines, such as the new Thomas 
and Sturtevant, enter into construction. 

(f) Average weight per square foot of 
pounds. 

(g) Average maximum speed, 86.50 miles per hour. 

Average minimum speed, 45.75 miles per hour. 
Average climb in 10 minutes, 3666 feet. 


wing area, 5.99 


The number of machines considered is too small for curves 
to be plotted, but it is interesting to see how in diminishing 
the weight per horsepower from 24.2 pounds to 16.21 pounds 
the maximum speed increases from 84 to 90 miles per hour, 
while the low Sturtevant wing loading gives a landing speed 
of 42 miles per hour as compared with the Curtiss of 50 miles 
per hour. 

(h) Average of ratios of nn ll 1.51. 
overall length 

This is an important point to be considered in the design 
of a machine. As we shall see later in considering longi- 
tudinal stability, it is quite possible to seeure adequate static 
stability by using a short body with a large tail surface placed 
at a negative angle. But an excessively short body, although 
it means saving in weight, may fail to give dynamic stability, 
due to lack of damping. At this stage of the science, we can 
only fix on a length for the body by taking average values such 
as the above. 

(i) Average aspect ratio upper wing, 7.60. 

Average aspect ratio lower wing, 6.76. 

There seems in the light of these figures no reason why an 
aspect ratio of 7.5 for the upper span, and 7.0 for the lower 
should not be suecessfully employed. 

(j) Gap/chord ratio is practically 1.00 in 
Without undue conservatism, it would appear that for ma- 
chines of this size, the increased structural weight of a larger 
gap/echord ratio is prohibitive, whereas in smaller machines 
with smaller chord, much greater values might be employed 
to advantage. 

The dimensions of control and stabilizing surfaces present 
an exceedingly complex problem, so many factors being in- 
volved. They will be carefully studied in our design, but in 
the preliminary stages some of the following empirical rela- 
tionships may be useful: 

(k) Aileron or wing flap area: The dimensions of these 
will depend on the area of the wings whose rolling moment 
it may be necessary to overcome, on the weight and lateral 
‘adius of gyration of the machine and on the span of the 
wings which gives the moment arm of the ailerons. These 
factors are too complex, however, and at present the following 
formula offers a fairly satisfactory standard of comparison: 

(S,a,-+ S,a,) = CA, where A = area of wings, S, and S, 
spans of upper and lower wings, a, and a, = aileron areas on 
upper and lower wings. C =a constant. Where C is large 
there is powerful lateral control, where C is small there is 
weak lateral control. The values for the above five machines 
are as follows: 


every case. 


Standard Curtiss Wright-Martin Sturtevant Wright-Martin 
H-3 R-4 V s R 


4.65 4.50 5.95 6.50 5.33 
Too powerful lateral controls present difficulties in handling 
just as too weak controls. The average value of C = 5,38 
might be at least some guide. 
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(1) For the horizontal elevator and stabilizer, the followine 
very rough formula is sometimes employed in preliminary 
work, based on ideas similar to those enunciated in the pre- 
vious paragraph: 


Ol 
7 t : 
d Tie here d = some constant, @ = area of elevator and 
stabilizer, L overall length, A = area of wings and C = 


mean chord. 
The following constants hold for our five well controlled 
machines: 


Irtiss Sturtevant 


R-4 


Standard Cc 
° s 
$29 625 O07T 416 G1 


Wright-Martin Wright-Martin 
V R 


These constants are fairly close together, with an average 
value of .507. A big value of d means powerful control, 
Without further analysis, it is seen from Table 1 that the 
stabilizer is made between 20 to 50 per cent larger than the 
elevator. 
~~ ; - VI 
(m) Similarly for vertical surfaces, if f =- 


-, where f = 


constant, V = vertical area of rudder and fin, L = length, 


A = area of wings and s = mean span of wings, we find 
Standard Curtiss Wright-Martin Sturtevant Wright-Martin 
H-3 R- V s R 
019 031 027 LS .022 


Average value, .025. 


We shall discuss the problem of vertical fin and rudder ares 
more closely later. 


Primary and Advanced Training Airplanes 


In the training of military pilots similar methods are now 
employed in the majority of schools, and there are two distinct 
primary ” and “ advanced ” training. 

On the primary machine, the aviator obtains his first certifi- 
cate, and the requirements of this fype tend toward a steady, 
slow type of machine, in which it is easy to aequire confidence. 
The advanced training machine is seareely distinguishable 
from the land reconnaissance machine, although it is somewhat 
slower. In the memorandum on Military Airplanes, the fol- 
lowing suggestions are made for these two types, which are 
of obvious and permanent utility. 


stages, se 


PABLE 3. 


Land Advanced School, may 
Land Primary School, can possibly be used for 
also be used for field mountain and forest 
artillery fire control tactical reconnaissance. 
Horsepowe1 . SO 100 
Pusher or tracto! Tractor Tractor 
Number of men 2 2 





Military load, pounds 400 
uel load, pounds ‘ . 240 
Miles radius cf action, full power 300 
Climb, feet in 10 minutes ‘ 2,600 3,000 
High speed, miles per hour.. 66 75 
Low speed, miles per hour 37 3 
Factor of safety.. *F 7.5 7.5 
made in wat 2h a 


Percentage 


In designing training machines, the constructor has the ad- 
vantage of complete specifications issued by the Signal Corps 
(Aeronautical Specifications, Nos. 1001 and 1002). These 
specifications are readily obtainable, but some of the main 
points are set forth here, as they will be applicable to our 
design of a standard machine, and must be constantly kept in 
mind by the designer. 

IMPORTANT POINTS IN SPECIFICATIONS NOS. 1001 AND 
1002 FOR MILITARY TRAINING AIRPLANES 
Primary Advanced 
1. Tractor biplane, useful load: 
(a) Pilot and passenger. (a 
330 pounds. 
Three hours 

(b) Gasolene, oil 

water. 


Pilot and passenger, 
330 pounds. 
Four hours 
Gasolene, oil 
water. 


and (b) and 


2. Curtiss eight-cylinder, OX-2, 90 horsepower at 1400 revo- 
lutions per minute, or an approved American made engine be- 
tween 70 and 90 horsepower, for the primary, and between 90 
and 110 horsepower for the advanced. 


"» 


Minimum speed, 48 miles per 
hour. 

Maximum speed, not less than 
75 miles per hour. 


3. Minimum speed, 37 miles | 
per hour. 
Maximum speed, not less 
than 66 miles per hour. 
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MODERN AMERICAN TWO-PLACE TRACTORS 


These Photographs Show Representative Two-Seater Tractor Biplanes of the Unarmed 


Reconnaissance Type, Weighing Over 2,500 Pounds 
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4. Fully loaded machine must attain an altitude of 10,000 
feet in | 


Two hours. 75 minutes. 
5. Climb in 10 minutes shall be not less than 
2600 feet. | 3000 feet. 


6. Celerity of response to control, the proper degree of sym 
metric and assymmetric stability (static and dynamic) ; steadi 
ness in disturbed air, etc. Satisfactory manoeuvering on the 
ground. 

7. Both the dual Curtiss (shoulder or chest yoke) and dual 
Deperdussin types of control ready for installation in cockpits 

8S. Factors of safety. 

(a) Main plane structure. 

(1) Load as above. 

(2) Angle of incidence of mean chord of main planes: 
that of maximum lift coefficient. 

(5) Air speed: that normally corresponding to the 
above load, and angle of incidence for the net 
effective surface area. 

Factor of safety not less than 7.5 

(b) Body and tail structure. 

(1) Air speed, 100 miles per hour. 
Angle of incidence of fixed horizontal tail sur 
face, minus 6 degrees; elevator surface minus 
20 degrees. 
Factor of safety not less than 2.5. 


Conditions assumed : 


4 


9. A complete outfit of instruments, tools, pressure gauges, 
etc., is specified. 


10. Three-wheel type land- Landing gear of two-wher 


ing gear, the third wheel be- type. Wheels, 26 x 4 inch 
ing 20 x 4 inches, just in rear tires, and 6 x 1% inch hubs 
of the plane of rotation of 
the propeller: normally not 
touching the ground, but de- 
signed to touch the ground 
when the mean chord of the 
main planes is horizontal. 
Main wheels, 26 x 4 inch 
tires, and 6 x 1% inch hubs, 
with spoke s 
11. Body shall be of one part, not the jointed tail type All 


turnbuckles in the body wiring to be readily accessible. I 
the side wiring they should be near the upper longerons. The 
wing spar fittings on the body to which the lower planes are 
attached shall be tied together across through the body by 
steel tubing. The interior of the body shall be so constructed 
as to permit thorough inspection of all wiring. control leads, 
etc. As far as practicable all leads shall be direct 

12. The design and mounting of the tail skid and vertical 
rudder shall be such as to prevent injury to the vertical ruddet 
in case of failure of the tail skid. 

13. The number of different sizes of turnbuckles shall be re 
duced to the minimum. Pulleys, pins, bolts, turnbuckles, ete.. 
drilled for safetying. Safety wire shall be of No. 18 gage cop 
per wire. 

14. Satisfactory fields of vision. 

15. Seats in tandem, padded cockpits, safety belts 

16. Housing around power plant readily detachable. Con- 
venient access to all parts of the engine which may require ad 
justment or inspection. 

17. Radiator proof against vibration. 

18. Gravity feed throughout preferred. <A positive and reli 
able system of pumping may be used; in which case a gravity 
feed tank holding at least forty minutes supply to be embodied 

19. Upper plane to extend beyond the lower plane laterally 
by an amount approximately equal to the chord. Lateral con- 
trol to be by means of trailing edge flaps on the upper plane 
only. 

20. Stranded steel cable shall be used for all tension mem- 
bers which are readily accessible for adjustment and for all 
control leads. Structural tension members shall be of hard 
cable, and control leads shall be used for terminals of hard, 
single-strand wire. No spliced terminals in hard cable will be 
accepted. All cables which are members of the wing struc- 
ture and normally under tensile load in flight shall be in du- 
plicate and made independent between fittings. Satisfactory 
provision for convenient and thorough inspection of control 
eables and pulleys and vital structural members. In the in- 
ternal wing bracing, the compression members carrying the 
drag of the wings shall be separate wooden struts and not 
wing ribs. Rib webs shall be reinforced between lightening 
holes to strengthen them in longitudinal shear. 


The above specification not only provides an excellent guide 
for the design of the school machine, but is also a guide to the 
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performance which may be expected of this type. A machine 
might be perfectly acceptable, however, even if it did not 
adhere rigidly to the above specification, provided its main 
requirements were successfully carried out. Particularly is 
this true as regards the engine power. 


Data for a Typical School Machine Under 2000 Pounds 
in Weight 

The Curtiss JN4-bB, for which full data is supplied by the 
manufacturer is a good example of this type, and in default 
of a Classification such as that of Table 2, should prove a reli- 
able guide in preliminary design. 

CURTISS JN 4-B 

Engine, Curtiss OX; horsepower, 90; cylinders, S; revolu- 
tions per minutes, 1400; weight per rated horsepower. 4.02 
pounds; bore and stroke, 4 x 5 inches; fuel consumption per 
hour, 9 gallons; fuel tank capacity, 20 gallons; oil capacity, 4 
gallons; fuel consumption per brake horsepower per hour, 0.60 
pounds; oil consumption per brake horsepower per hour, 0.030 
pounds. 

Maximum speed, 75 miles per hour; minimum speed, 48 miles 
per hour; climbing speed, 3000 feet in 10 minutes, 

Net weight, machine, empty, 1320 pounds; gross weight of 
machine and useful load (fuel for 4.16 hours), 1905 pounds; 
distributed as follows: 225 pounds fuel, 30 pounds oil, 165 
pounds pilot, 165 pounds passenger. Total, 585 pounds. Per- 
centage useful load, 30.7 per cent. 

Total supporting surface, 356.7 square feet ; loading per brake 
horsepower, 21.16 pounds; loading per square foot of support- 
ing surface, 5.5 pounds. 

Wing section, Eiffel, 36; 
upper chord, 4 feet 11% inches; 
inches; lower chord, 4 feet 11% 


upper span, 45 feet 78g inches; 
lower span, 38 feet 11Y 
inches; gap, 5 feet 2 3-16 


inches; overa length of machine, 27 feet 5 inches; overall 
height, 9 feet 10% inches; ratio of mean span to overall 
length, 1.45. 
Dihedral, 214 degrees ; sweepback, .0 degrees ; stagger, 12 5-16 
hes 
Control surfaces.—Aileronus (upper wing), 35.2S square feet. 
Constant in formula (S, a Se Ge? CA. C £.5 Tlorizon 
Ss zer 28.7 s re teet elevator 22.0 square feet. C‘on- 
Ol 
s t in formula, + tc ¢ 766. Rudder 12.00 square 
feet: Vertical fin 3.80 square feet. Constant in formula, 
Vl 
rig 20 


Photographs and Drawings 

Considerations of space do not permit inclusions of draw- 
ings of these types. The accompanying photographs are rep- 
resentative. Details of construction and drawings will be fully 
developed in our design in subsequent sections, and drawings 
of one or two representative machines will precede this design. 

In the ensuing section, we shall study the pursuit type, the 
Twin Engine Machine, and the armed reconnaissance type. 


> . : ° 
References for Part II, Section 1 
Memorandum on Military Airplanes,’’ Prepared in the Office of the 
Officer in Charge of the Aviation Section, Signal Corps, U. S. A. Avia- 
TION AND AERONAUTICAL ENGINEERING, September 15, 1916 
** Aeronautics,” by J. C. Hunsaker, in the Mechanical Engineer Hand 
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Aeronautical Patents 


these patents may be obtained for five cents each, by ad- 
dressing the “ Commissioner of Patents, Washington, D. C.” 
ISSUED JANUARY 30, 1917. 
1,213,909 Filed March 31, 1916. To Adolf Frank Russ, Pittsburgh, 
Pa Airplane wing. 
1,213,945 Filed March 18, 1916. To Joseph W. Pecinovsky, Webb 
City, Mo. Toy helicopter. 
ISSUED FEBRUARY 6, 1917. 
1,214,536 Filed April 25, 1913. To Edson F. 
Conn. An airplane 
1.215.226. Filed June 30, 1916. To George M. Wanee, Oakland, Cal. 
Flying machine 
1,215,295 Filed March 14, 1916. To Donald MacKay, Thetford Cen- 
ter, Vt. An airplane 
1,214,592. Filed August 14, 1916. 


Copies of 


Gallaudet, Norwich, 


To Armando Roa, New York, N. Y. 


4 kite. 
1,214,612. Filed March 29, 1915. To Neri Terry, Hardisty, Alberta, 
Canada. Airplane stabilizer or control. 

1.214.835. Filed July 12, 1910. To John Thomas Simpson, Newark, 
N. J. A flying machine. 
1.214.901. Filed March 25, 1915. 

N. Y. Stabilizer fcr flying machines. 
1.214.955. Filed March 27, 1916. To Wiliiam C. Robinson, Grinnell, 
Iowa. Airplane rib. 
ISSUED FEBRUARY 15, 1917. 
1.215.842. Filed April 21, 1916. ‘To Chas. Osborn, Everett, Wash. 
Toy flier. “ 
1.215.466. Filed September 7, 1915. To John William Barcus, alti- 


To Joseph S. Dale, Jr., New York, 


more, Md. An airplane 
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At a meeting of aircraft manufacturers held Thursday after- 
noon, February 15, 1917, the Aireraft Manufacturers’ Asso- 
ciation completed its organization. The organization will be 
made up entirely of manufacturers of complete airplanes and 


dirigibles. 


The following oflicers were elected at the meeting held 
Thurssday : 

President, Harry Bowers Mengle, president, Standard Aero 
Corporation. 

Vice-President, Glen H. Martin, vice-president, Wright- 


Martin Aireratt Corporation. 
Secret -Treasurer, Inglis M. 
marine Plane and Motor Company. 
This is the organization which offered the support and co 
its members to President Wilson. 


Uppereu, president, Aero- 


operat ion ol 


The airplane manufacturers who are the incorporators of 
the association, are as follows: 
Aero! Plane & Motor Company; Jolin D. Cooper, 


Aeropla: Company; L. W. F. Engineering Company; 
Standard Aero Corporation; Sturtevant Aeroplane Company ; 


S. S. Pierce Aero Corporation; Thomas-Morse Aircraft Cor- 
poral teman-Lewis Aireraft Company; Wright-Martin 
Aireralt Corporation 


Robert Glendinning Commissioned a Reserve Major 


Rob Gilendinning, the Philadelphia banker and aviator, 
recentl\ wrted” to the Aviation Seetion, Signal Corps, 
offering his services in any way that that department might 
find use! He will be commissioned as a major in the Officers’ 
Reserve ( ps and assigned to the new aviation school which 
Is to De lished in PI iladelphia. 

Army Receives Airplanes 

A * speed scout,” capable of flying 120 miles an hour, 
and t naissance airplanes, arrived at the Army avia- 
tion si , San Diego, Cal., on January 31. The “ baby 


scout,” t stest plane yet received at the school, has a wing 


spread of less than 25 feet, and it is claimed can climb 10,000 
feet in ten minutes. Two pursuit triplanes, which are expected 
to develop a speed of 125 miles an hour, are expected soon. 


The t es, the first of this type added to the equipment of 


Permanent Aircraft Manufacturers’ Association Formed 





The following are the purposes for which the organization 
was formed: 
To provide an organization for the interchange of ideas 
concerning aeronautics of every kind and description, 
for the benefit of the members and the public at large. 


(a 


(b) To instil and foster in its membership a spirit of pa- 
triotism and love for their country, and to provide an 
organization for the purpose of potently, ably and ef- 
ficiently assisting the Government of the United States, 
or any branch thereof, when public welfare requires. 

(¢) To encourage the growth and understanding of all 
things aeronautical and any new and useful devices 
therein, or auxiliary thereto, and to effect a standard- 
ization thereof. 

d) For the purposes of fostering interest in things aero- 
nautical, to arrange, manage, regulate, govern, control, 
give and have charge of all kinds of exhibitions, dis- 
plays, expositions and shows. 

e) To aequire and dispose of by any and all lawful means, 
such property as the purposes of the corporation shall 
require for the benefit, but not for the pecuniary profit, 
of its members, subject always to such limitations as by 
law prescribed. 


the aviation school, are said to compare favorably with the 
best machines now used by England, France, and Germany. 

The motor truck transportation train to be used by the First 
Aviation Squadron, now being organized at San Antonio, Tex., 
was received on February 8. The train consists of twenty-two 
powerful trucks. The trucks were unloaded and driven to the 
aviation post north of Fort Sam Houston. Two machine shop 
trucks are expected soon. 

All the airplanes have not been received by the squadron. 
Under the regulation reorganizing the aviation service, each 
squadron is to be equipped with thirty-six airplanes, of which 
twelve are for active service and twenty-four for the reserve. 

Instruction of aviation officers in the use of the Deperdussin 
control is in progress at the Post. All of the new machines 
are to be equipped with this new control. All pilots in the 
Army will be taught the use of the new appliance in order that 
they may be qualified to operate the new 200-horsepower ma- 
chines, 















rn 
; 
| 
: 
: 
$ 
F 





AIRPLANE MANUFACTURERS IN CONVENTION AT Hore, MANHATTAN, N. Y. 


Sitting, left to right: A. H. Flint, 8S. D. Waldon, F. Gates Porter, H. B. Mingle, President; J. D. Cooper, F. L. Morse, Inglis 


Moore Uppercu, and J. P. Tarboe. 
Doherty, F. A. 
aie 


Faurote, J. Lansing Callan, Frederick C. Hild, Charles A. Herrmann, 8. 8. Breese, A. 
Van Husan, and W. M. Blair. 


5 


Standing, left to right: Capt. H. M. Wald, Tom W. Benoist, D. L. Meenan, Jr., W. E. 


S. Heinrich, 








Pensacola News and Notes 

General preparations for eventualities in the international 
erisis are reflected in the activity of the aeronautic station, and 
strict censorship is being enforeed. No one is permitted to 
enter the enclosure except on business, and then only with 
passports. 

Aside from the necessary safeguards thrown around the 
work at the station, instruction and routine work proceed as 
usual, and the arrival and testing of new machines oceupies 
first place. Boats for scouting in the gulf have arrived, and 
afford ample opportunity for speed maneuvers, impossible 
with the larger craft heretofore used. 

In acceptance tests for the new Curtiss, 83-A, 200 hors¢ 
power machine, Lieutenant Phillips Rader established a new 
altitude record for hydroairplane with passenger by ascending 
to a height of 10,500 feet, remaining aloft four hours. Other 
regulation examinations were conducted by Lieutenant Rader, 
and the machine has finally been accepted, being the largest in 
operation here. 

Before resuming his duties at the school at Miami, Lieu 
tenant Rader conducted some tests for the government with 
the Gallaudet, the newest arrival at the station. 

While not directly connected with the aeronautie station, 
the Pensacola vard has been selected as one of the five points 
in the country for the establishment of naval training stations, 
to be opened on June 11 and continuing for one month. It 
is considered particularly significant, however, that the placing 
of one of the stations at Pensacola opens the possibility of de- 
velopment of civilian training for aeronautics. 

The arrival of the cruiser Columbia, monitors Ozark, Bush- 
nell and McDonough, and submarines L-/, L-2, L-3, L-9, L-10 
and Li1, together with the destroyer Rowan, added a great 
impetus to the work at the aeronautice station, and maneuvers 
are being held in connection with the various vessels of the 
flotilla. Late in February, the Tallahassee and six K-Boats 
will join those already here, the entire number to remain in 
port until April 14, for spring practice. 

By far the most successful balloon flight ever conducted by 
officers of the aeronautic station was made recently under the 
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supervision of Lieutenant-Commander F, T. MeCrary, wit) 
Captain Geiger of the Marine Corps as passenger. The eraf 
was released late one afternoon for an all-night flight, and, 
under the prevailing westerly winds, landed the next morning 
at Darien, Ga., on the Atlantic The trip was mad 
mueh balloonists anticipated, and they wey 
foreed to descend quickly to avoid being taken out over the 
ocean. 

Lieutenant W. M. Mellvaine of 
unusual experience while making a 
heavy fog blew in suddenly from 
tically the entire Gulf and Atlantie coast. At the time he was 
over bay. He landed immediately because 9 
trouble with his carburetor. Unable again to start the engine 
he drifted about without steering, and when upon his failuy 
to return speed boats were sent in seareh, he could not by 
found. After being out nine hours he was picked up ané 
returned to the station. 
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Students of Four Colleges Wish to Learn Aviation 

Graduates and students from Harvard, Yale, Columbia anj 
the University of Pennsylvania are said to have requested th 
assistance of the Aero Club of America in the formation of 
aeroplane corps in their universities. 

Twenty-five Yale men have announced their intention of 
becoming aviators, and at Harvard, which has already nine 
licensed air pilots, there are thirty more candidates. 

The students hope that matters may be so arranged that 
they will be able to get their instruetion on the aviation fields] 
about Boston, and will not have to discard the rest of ther 
studies in order to learn to fly. 

Columbia men have applied at the Aero Club for advice o 
how to form a Columbia Aeroplane Squadron, and a group 
of the alumni of the University of Pennsylvania called on the 
same mission. 











The anxiety of these college boys to become military aviator 
ean be satisfied only when military airplanes are made avail- 
able. 














DINNER GIVEN BY GROVER C. 
Seated around the table, 


LOENING IN Honor or ORVILLI 
which was arranged in the shape of an 


Thomas, A. H. Flint, H. H. Metcalf, Edson F. Gallaudet. 
Orville Wright (in the cockpit), G. C. Whiting, Alerander 
Harms, B. N. Foss, Captain Joseph E. 
tain Lewis E. Goodier, Ralph Upson, Captain H. S. 

L. D. 


Gardne r. 





airplane, 
peller, Brigadier-Gencral George O. Squier, Naval Constructor George C. 
Vaval Constructor Jerome C. 
Klemin, C. M. 
Carberry, Grover C. Loening (in the cockpit), Dr. 8. 
Vartin, Charles F. 
Henry Souther, A. C 





WriGHT, Fripay, Fesruary 9, At DELMONICO’s, NEw YORK 
the following guests: From the left of the pro- 
Westervell, Captain Hdyar S, Gorreil, W. T. 
Hunsaker, Charles M. Manly, 
Vought, T. H. Huff, Captain Henry W. 

W. Stratton, Cap- 
Willard, Captain R. R. Locning. 

Vorton. 


rere 
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Developments in Wright Patent Situation 


The National Advisory Committee for Aeronauties, under 
the direction of Dr. Charles D. Waleott of the Smithsonian 
Institution, has recommended to the Secretary of the Navy 
that the Wright patents be purchased by the Government. At 
Secretary Daniels’s request, a conference was arranged with 
the Wright-Martin Aircraft Corporation officials, and the pur- 
chase price discussed. 

On February 6, the following amendment to the Naval 
Appropriations Bill was introduced by Congressman Lemuel 
E. Padgett: 

“To enable the Secretary of War and the Seeretary of the 
Navy to secure by purchase, condemnation, donation or other- 
wise such basic patent or patents as he may consider necessary 
to the manufacture and development of aircraft in the United 
States and its dependencies for governmental and civil pur- 
poses, under such regulations as the Secretary of War and the 
Secretary of the Navy may prescribe, $1,000,000: Provided, 
That such arrangement may be made in relation to the control 
of any basic patent connected with the manufacture and de- 
velopment of aireraft in the United States, as in the judgment 
of the Secretary of War and the Secretary of the Navy will 


IT IS REPORTED THAT-— 


Wixsert B. Jones of Wilmerding, Pa., the automobile race 
driver, has taken up the study of aviation and has bought a 
training machine. 

CuarLEs Herzog, a professional baseball player and third 
baseman of the New York “ Giants,” is studying aviation in 
Florida, and as soon as he has completed his preliminary 
training will apply for a commission as a Reserve Military 
Aviator. 

Bert Kenyon who is interested with Jewell and Ted Clark 
of Grand Rapids, Mich., in perfecting an airplane model, re- 
cently went to Washington to obtain data to make the machine 
conform to the United States military requirements. They 
are preparing a plant to manufacture this airplane and strong 
inducements have been made to locate factory at Muskegon. 

The Hayward (Cal.) Chamber of Commerce will offer land 
in that city north of the Foothill Boulevard to the United 
States Government as a site for the proposed aviation station. 

The Davenport Aviation School, near New Orleans, is await- 
ing the arrival of a flying boat and a tractor biplane. The 
company operating it expects to build several types of flying 
boats. 

Adjutant Bert Hall of Eagle Pass, Texas, who is a member 
of the French flying corps, has been transferred from France 
to Rumania. It is said he is the first American aviator to be 
sent to the eastern front. 

Lieutenant Harry Johnson, U. 8. A., who recently lost his 
right leg at Columbus, N. M., has been discharged from the 
hospital. He is planning to go to the Philippines, Japan and 
China for the winter, where he will continue to fly. 

Carl Wake, an aviator of Walla Walla, Wash., is construct- 
ing a military biplane with a wing spread of 36 feet. It will 
use a 70 horsepower engine, and is expected to make 85 miles 
an hour. 

Russel and Wilber Waterman of Pasadena, Cal., have con- 
structed and tested a dirigible with a new type control said to 
be more efficient than that employed on the German Zeppelins. 
They are now at work on a scout model dirigible. 

J. Lansing Callan, until recently instructing Italian aviators 
how to use Curtiss machines, has returned to the United States, 
and will be one of the instructors at the aviation school for 
Army fliers at Miami, Fla. 

Lawrence Sperry has submitted a plan to the War Depart- 
ment for the probationary enrollment of women aviators in 
the Army Aviation Reserve Corps for such service back of the 
lines as watching for enemy aircraft and submarine mines, 
and in guarding cities and harbors. 

Frank E. Claney, a former parachute jumper, who later 
beeame an aviator and saw service with the British on the 
Somme front, has returned to his former home, Rochester, 
N. Y. In spite of many exciting aerial encounters, the only 
injury he received was from bayonet wounds after his machine 
Was disabled and he spiraled down in the center of a charge. 

_ Miss D. F. Brown, an English aviator, who has been flying 
in France, has arrived in this country, where she will spend 
a short vacation. 


Lieutenant William N. Heath, Jr., of the United States 


be of the greatest advantage to the Government and tlie de- 
velopment of the industry.” 

With the amendment, Mr. Padgett submitted a letter from 
Secretary Daniels which stated that President Wilson had ap- 
proved the plan of purchase and recommended the passage of 
the bill. Letters were also submitted from several aircraft 
manufacturers giving their views on the Wright patent situa- 
tion. 

On February 13, the amendment was passed with the fol- 
lowing important amendment: ‘“ Provided further, That in 
the event there shall be pending in court litigation involving 
the validity of said patent or patents bond, with good and 
approved security in an amount sufficient to indemnify the 
United States, shall be required, payable to the United States, 
conditioned to repay to the United States the amount paid for 
said patent or patents in the event said patent or patents are 
finally adjudged invalid.” 

During the discussion of the amendment, the words “ civil 
purposes ” were especially referred to in an attempt to deter- 
mine the exact meaning of this part of the measure. The bill 
will now come before the Senate for action. 


Volunteer Aero Corps at Old Point Comfort, Va., was re- 
cently injured when the gasoline tank on his seaplane exploded. 
The machine is said to have been totally wrecked. 

Richard C. Nygren of New Britain, Conn., has designed a 
new military tractor biplane. He has completed a working 
model, and has commenced on the construction of a large 
machine. 

Roger Amory, of the class of Harvard, 1910, the chairman 
of last year’s Undergraduate Aero Training Corps, recently 
addressed the Harvard men who desire to enter the govern- 
ment’s aviation schools next summer. 
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The Ohio State University may establish a course in aero- 
nauties in its engineering department. 

The Pacific Aero Club has appointed a committee to start 
a campaign for raising funds for the permanent preservation 
of the Column of Progress on the Marina, which during the 
Exposition served as a monument to aviators. 

Brigadier-General F. S. Strong, U. 8. A., has been elected 
president of the Aero Club of Hawaii in place of Brigadier- 
General Robert K. Evans, resigned. The elub now has 333 
members. 

Charles H. Day, chief engineer and designer of the Standard 
Aero Corporation, Plainfield, N. J., spoke at the recent meet- 
ing of the Standard Aero Club. 

Al Johnson, for nine months representative of the Curtiss 
Company in Europe, is now acting as instructor at the U. S. 
Army Aviation School at Chicago. He recently married Miss 
Lorraine Carrier of Buffalo, N. Y. 

Howard Huntington has resigned as vice-president and con- 
sulting engineer of the American Aireraft Company. 

The Aero Club of Michigan is planning to organize an aerial 
reserve company for Detroit, according to an announcement 
made by S. D. Walton, one of the directors. 

The Muzzy-Lyon Company, Ltd., has completed arrange- 
ments with the Duesenberg Motor Company to supply the 
company with the bearings to be used in the airplane engines 
it is now building for the government. 

The Fulton Company of Knoxville, Tenn., has been awarded 
the contract to supply thermostats to regulate the temperature 
of the gasolene engines to be used on United States Govern- 
ment airplanes. 
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New Type German Airplanes 

According to Jean Lagorgette, of L’Aerophile, the Ger- 
mans have within the last few months come to realize the im 
portance of overwhelming speed, such as can only be obtained 
by small pursuit machines, in deciding air battles, and many 
new types of German pursuit machines have recently appeared. 
The production of these planes is the more remarkable becaus 
they are often made in factories which up to the present time 
have been confining their output to “ slow-sloggers.”’ 

On October 26 last the first Halberstadt scout was shot down. 
The machine is a two-seater, and its main dimensions are: 
Span, 30 feet; chord, 5 feet; gap, 3 feet 6 inches; 
foot 6 inches; length, 20 feet. It is engined with a 120 hors« 
power Argus; ailerons are on the upper planes only and the 
armament consists of a rapid fire gun which shoots throug! 
the propeller. 
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Just as all the early German war machines 
‘ » it seems likely that the later ones will be 
“ Whales” or “ Wallfisches,” because of 
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engines. The horsepower varies, as a rule, from 160 to 220. 
A “Whale” of Roland manufacture was recently recor 

structel by French engineers. The figures on it are: Spa 

32 feet; chord, 4 feet 6 inches; gap, 4+ feet 6 inches; engin 


160 horse power Mercedes. Ailerons are attat hed to tl 2 top 
planes. The upper planes are cut away above 
as t ive better field of ] 


to observation and nel 
and observer. Windows in the sides ol the poday lso serve 


to improve the observatio1 field. The body is of the 
monocoque type, oval. The armament is a Lewis gun mounted 
yp of the upper plane. The landing chassis fitted witl 
a iw brake. The climb of this machine is said to be about 
00 Teet in & minutes. 
THE GERMAN SP 

The aviators who are fighting for the Allies 

hin the past few weeks that Germany has copied the vei 
fast Spad which has been doing such good sé e for 
Fre. and English. In reality the German macliine is a lit 
tle Albatross, very different from anything that has com 
from the Albatross factory hitherto. The body of this ma 


is also “ 


chine whale” shaped. The Albatross has a general] 
round tail-plane with a rudder well in front of the elevating 


planes. The general appearance of the machine closely r 
sembles the British Ago type. The planes have the same chor 
and gap throughout their entire length, and either one or tw: 
pairs of struts are used on either side of the body. The ger 


eral arrangement of the body, tail and landing chassis follows 
Nieuport practice very closely. 
THE NEW FOKKER 

A new Fokker scout has recently put in its appearance on 
the German side of no-man’s land. The body is of Nieuport 
type, the wings, which are cut out behind, are braced with two 
pairs of struts, and the landing gear is no longer of the 
M-type, but has been simplified until the conventional V-type 
Is now In use. 

Perhaps the most unusual feature of this new Fokker is 
the fact that ailerons are not used, but lateral stability is main 
tained by warping the wings. 

The engine is an Oberusel (German Gnome), using the sin- 
gle valve arrangement. It is installed inside a circular cowl 
and turns a Garuda propeller. The machine gun 
through the propeller. 


shoots 


Radio Telephoning from Airplane in Flight 

The latest accomplishment of the North Island Military 
Aviation School at San Diego, Cal., is the successful installa- 
tion of a radio-telephonie outfit. 

For the first time in the history of American aeronantics, 
radio-telephonie communication between a military airplane 
in flight and a land receiving station was established. The 
tests were a pronounced success, according to officials of the 
school. 

Flying at an altitude of 800 feet in a tractor biplane piloted 
by Capt. Herbert Dargue, Capt. Culver succeeded in trans- 
mitting several verbal messages a distance of approximately 
three miles. 

Within the next ten days Capt. Culver expects to have two 
aeroplanes flying miles apart conduct a conversation. 


February 15, 19]7 


Miss Stinson Offers Her Services 
Miss Katherine Stinson, who is giving exhibitions of faney 
flying in Japan, has offered her services to the United States 
Government. Her cable, sent at the time of the break with 
Germany, read: 
“ Rumored wai Offer services. 
* IKXATHERINE STINSON.” 


Germany. 


Lee W. Oldfield to Build Airplane Engines 
have an airplane engine plant that will 
building that is expected to be the first 
a group that will stand on the Minneapolis Industries 
Northeast Minneapolis. Lee W. Oldfield, 
2335 Central Avenue, is to head the new 
will be known as Oldfield Motors Corporation. 
ield rotary airplane engine. 
The building, for whieh Mr. Oldfield said plans now are 
It is expected that the plant 
it product by June 15. 

President Douglas A. Fiske, of the Minneapolis Industries 
\ssociation, said last night that the company yesterday gave 
Motors Corporation an option on 400 feet of 


Minneapolis is to 
begin business 1n 
unit oF 
Assoeiation’s site in 
automobile engineer, 
company, whieh 


It will make the Old! 


being drawn, will cost $60,000. 


be turning o1 
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Post Office Investigates Chicago-New York Air Routes 
The Post Office Department is investigating the possibilities 
’ establishing a regular airplane mail service between New 
York and Chicag: Expert aviators are alarmed over the 
lans, whie s announced, contemplate night flying between 
the two eities. The difliculties are sufficient in the present 
stat e al vy say, for such a flight in the day time, 
cll r ; 
Discussi the proposal as an experienced aviator, Miss 
Ruth Law, » made the flight of 8 hours, 55 minutes and 35 
seconds from Chicago to New York, said: 
[ hope that Congress will appropriate the money, so that the 
ossibilities of airplane mail service may be determined. 
‘ that s service between New York and Chicago, 
though it would « nter many difficulties, could be made 
to Wo! I lerstand, however, that the plan proposed con- 
templates night fl and I must criticize it in this point. 


The diffi ties of maintaining a day service would be sutflicient. 
Why increase them to the point of disaster by attempting a 


night servic 

I have d eC] gh night flying to know what it is, and 
I can say emphatically that a night service between New York 
and Chicago at this time is not possible. ‘The single question 
of emergency indings would present an insolvable problem. 
But if the flights were attempted in the day time with proper 


arrangements, I believe that the service might be developed 


to real utility.” 

Glenn Muffly, manager of the Mufily Motor Company, who 
is credited with having fostered this scheme and interested the 
Post Office authorities in the Chicago-New York service, states 
that he is willing to make one trip each way, six days a week, 
for $1,000 a day. In a letter to AVIATION AND AERONAUTICAL 
I NGINEERING, he writes: 

“ We have not yet made public all the figures. We will put 
through at least 15 complete sets of parts to start with, and 
have nine machines and aviators ready to fly. The two great- 
est items of depreciation are on the motor and on wing cover- 
ng 

“If we are able to cover operating expenses without paying 
interest on investment we will be satisfied, for the addition of 
more machines, making more than one trip a day in each 
direction, will cut the overhead cost per trip and make the 
profit possible. We will lease 28 emergency landing stations 
and own five regular stations. We will burn about $100 worth 
of gas per night in the signal lights, and maintain five reserve 
machines and pilots in addition to the four that are in daily 
service. 

“Building our own motors and machines, we will be in 
position to keep our mechanics busy and to make changes 4s 
they are found advisable. We expect to thus develop a degree 
of reliability not yet attained in airplane or motor construction, 
and provisions are made for every cause of delay imaginable. 
This is but the beginning of a great business, and we are 1ook- 
ing to ultimate success rather than present profits. It must 
not fail for lack of attention to detail.” 

The average life of an airplane in war time, according to 
The Naval Flying Corps Monthly, is three months, and Eng- 
land has at present 10,000 machines in the field. 
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The Twin-Engined A. E. G. Biplane 


The Twin-Engined A. E. G. Biplane 
The A. E. G. biplane is the only type of twin-engined ma- 
chines at present used by the Germans, their early experiments 
with double-bodied biplanes having been abandoned, according 
to Jean Lagorette in L’Aerophile. The A. E. G. is the product 
of the Allgemeine Klektrizitiits Gesellschaft, or General Elec- 




















Borrom View or tHE A. E. G. Twin-ENGINED BIPLANE 
tric Company, whose equipment is now largely given over to 
the manutacture ot aircratt. 

There is nothing really unusual about the machine except 
its size. It does not even show the usual German characte 
isties, and might easily be mistaken for the product of a 


French firm. The span of the upper wing was nearly 80 
feet in the first machines built, but has recently been reduced 
to 62 feet, in accordance with the tendency toward a reduction 
of size which all German machines have shown. The span of 
the lower wing is nearly equal to that of the upper, and the 
chord is the same in each. The wings are slightly swept back, 


1,500,000 Feet of Mahogany for Airplane Propellers 

Clarence R. Mengel, president of the lumber concern of 
C. C. Mengel & Bros., Louisville, Ky., reeently announced 
that he had signed a contract with authorities abroad calling 
for 1,500,000 feet of mahogany lumber for use in making air- 
plane propellors. J. C. Wickliffe, secretary of the company, 
has just returned from Europe, where the contracts were 
drawn up. The mahogany will be cut in Honduras and Nica- 
ragua. Mr. Wickliffe is quoted by newspapers as having said 
that while abroad he learned that it is the intention of Great 
Britain and France to put 40,000 new airplanes in service in 


1917. 


Bath, N. Y., Inventor Develops Big Plane 

C. A. Hermann has been engaged at Bath, N. Y., for several 
months in the perfection of a battleship airplane. He has 
completed his model, and will take it within a few days to 
New York for inspection by purehasing agents of several 
European governments, as well as by army and navy officers 
of the United States, according to newspaper reports. The 
machine is said to combine many advantages, both in the facil- 
ity with which it ean be handled, as well as for its offensive 
and defensive features. 

The machine has seven planes, arranged on the step forward 
plan, and its motive power is furnished by three large pro- 
pellers, each driven by a separate motor capable of develop- 
ing a total of more than 500 horsepower. In ease of one or 
more motors being disabled, the injured member can be dis- 
connected and the propelling power thrown upon the remain- 
ing motors. 

The planes have a lifting surface of 3200 feet, it is claimed, 
and the machine is capable of carrying three tons besides its 
own weight. Its crew consists of five men. The guns designed 
for the machine are mounted upon a swivel-like carriage so 
that they can command a sweeping range, both laterally as 
well as perpendicularly. The cost of one of the machines will 
be from $35,000 to &50.000. 





and there is also some dihedral, as will be seen from the fig- 
ures. Ailerons are used on the upper wing only. 

The overall length is 33 feet. The body is of rectangular 
section, the upper surface being horizontal in flight. The 
engines are mounted between the planes, the shafts being 13 
feet apart. It is rather surprising to see that there is no at- 
tempt at encasing or stream-lining any part of the power 
plants. The tail is not in any way distinctive, having the 
usual triangular fin above the body and a triangular stabilizer. 

The landing gear is somewhat unusual, consisting of four 

















Swe VIEW or THE A. E. G. Twin-ENGINED BIPLANE 

















of reeord January 1. 





Front View or THE A. E. G. Twin-ENGINED BIPLANE 
wheels placed side by side, something like two V-chassis. This 
gives a very wide track, and should be strong for landing on 
rough ground. Steel is largely employed for constructional! 
purposes throughout the machine. 


Admiral Peary Wants Huge Air Fleet 

Unless this country builds a great fleet of airships, the mil- 
lions it is spending on its Army and Navy will be wasted in 
the event of war, according to Rear-Admiral Robert E. Peary, 
the discoverer of the North Pole. 

“The one great meaning of the present war, is that it is not 
only the command of the sea or the command of the land that 
counts in modern ‘warfare,’ Admiral Peary said in a recent 
address. “This war in Europe has shown that command of 
the air is necessary to genuine defense. 

“The millions we are putting into our Army and the millions 
we are putting into our Navy and into our coast defenses will 
be wasted unless we support these defenses with a great air 
fleet, and the defenses without this will be worthless. That is 
not all, however. The billions that have been put into build- 
ing up our great coast cities and the millions put into the 
construction of the Panama Canal may be thrown away unless 
we have a great air fleet to help protect them.” 


The Curtiss Co. Issues New Notes 


According to the Financier, the Curtiss Aeroplane and 
Motor Corporation has sold to a banking syndicate, headed by 
William Morris Imbrie & Company, $2,000,000 one to five-year 
serial prior and convertible 6 per cent. notes, due in equal 
annual installments from January 1, 1918, to January 1, 1922, 
inelusive. The corporation has also sold to private interests 
$2,000,000 6 per cent. gold notes, due January 1, 1926. Both 
issues are callable at 102%. Purpose of this financing is to 
refund $1,000,000 of notes falling due January 1, $1,000,000 
due April 1, and $1,000,000 falling due July 1, 1917. Holders 
of the April 1 notes will be offered the privilege of depositing 
their notes for payment at 1021, after January 2, 1917. The 
July 1 notes will be offered the same privilege, and notes not 
exercising that privilege will be called for payment on April 
1, according to the terms of the call privilege contained in the 
notes. 

The regular semi-annual dividend of 31% per cent. on the 
preferred stock has been declared, payable January 15 to stock 
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New Type German Airplanes 

According to Jean Lagorgette, of L’Aerophile, the Ger- 
mans have within the last few months come to realize the im- 
portance of overwhelming speed, such as can only be obtained 
by small pursuit machines, in deciding air battles, and many 
new types of German pursuit machines have recently appeared. 
The production of these planes is the more remarkable because 
they are often made in factories which up to the present time 
have been confining their output to “ slow-sloggers.” 

On October 26 last the first Halberstadt scout was shot down. 
The machine is a two-seater, and its main dimensions are: 
Span, 30 feet; chord, 5 feet; gap, 3 feet 6 inches; stagger, 1 
foot 6 inches; Jength, 20 feet. It is engined with a 120 horss 
power Argus; ailerons are on the upper planes only and the 
armament consists of a rapid fire gun which shoots throug! 
the propeller. 

THE ROLAND 

Just as all the early German war machines were ealled 
Taubes,” it seems likely that the later ones will be called 
“ Whales” or “ Wallfisches,” because of the large size of the 
front part of their bodies, which houses the heavy horsepower 


engines. The horsepower varies, as a rule, from 160 to 220. 
A “Whale” of Roland manufacture was recently recor 
structed by French engineers. The figures on it are: Span, 
32 feet; chord, 4 feet 6 inches; gap, 4 feet 6 inches; engine, 


160 horsepower Mereedes. Ailerons are attached to the top 
planes. The upper planes are cut away above the body so 
as to give better field of observation and field of fire to pilot 


and observer. Windows in the sides of the body also serve 


to improve the observation field. The body is of the 
monocoque type, oval. The armament is a Lewis gun mounted 
on top of the upper plane. The landing chassis is fitted wit! 
a claw brake. The climb of this machine is said to be about 
00 feet in § minutes. 
THE GERMAN SPAD 

The aviators who are fighting for the Allies have reported 
within the past few weeks that Germany has copied the very 
fast Spad whieh has been doing such good service for tl 
French and English. In reality the German machine is a lit 
tle Albatross, very different from anything that has comé 


from the Albatross factory hitherto. The body of this ma 
whale” shaped. The Albatross has a generally 
round tail-plane with a rudder well in front of the elevating 
planes. The general appearance of the machine elosely r 

sembles the British Ago type. The planes have the same chord 
and gap throughout their entire length. and either one or two 
pairs of struts are used on either side of the body. The ger 

eral arrangement of the body, tail and landing chassis follows 
Nieuport practice very closely. 


chine is also “* 


THE NEW FOKKER 

A new Fokker scout has recently put in its appearance on 
the German side of no-man’s land. The body is of Nieuport 
type, the wings, which are eut out behind, are braced with two 
pairs of struts, and the landing gear is no longer of the 
M-type. but has been simplified until the conventional V-type 
is now In use. 

Perhaps the most unusual feature of this new Fokker is 
the fact that ailerons are not used, but lateral stability is main 
tained by warping the wings. 

The engine is an Oberusel (German Gnome), using the sin- 
vle valve arrangement. It is installed inside a circular cow] 
and turns a Garuda propeller. The machine gun shoots 
through the propeller. 


Radio Telephoning from Airplane in Flight 

The latest aecomplishment of the North Island Military 
Aviation Sehool at San Diego, Cal., is the successful installa- 
tion of a radio-telephonie outfit. 

For the first time in the history of American aeronautics, 
radio-telephonie communication between a military airplane 
in flight and a land receiving station was established. The 
tests were a pronounced success, according to officials of the 
school. 

Flving at an altitude of 800 feet in a tractor biplane piloted 
by Capt. Herbert Dargue, Capt. Culver succeeded in trans- 
mitting several verbal messages a distance of approximately 
three miles. 

Within the next ten days Capt. Culver expects to have iwo 
aeroplanes flying miles apart conduct a conversation. 












Miss Stinson Offers Her Services 


Miss Katherine Stinson, who is giving exhibitions of faney 
flying in Japan, has offered her services to the United States 
Government. Her cable, sent at the time of the break with 
Germany, read: 

“ Rumored war Germany. Offer services. 

“ IKATHERINE STINSON.” 
Lee W. Oldfield to Build Airplane Engines 
Minneapolis is to have an airplane engine plant that will 
a building that is expected to be the first 
unit of a group that will stand on the Minneapolis Industries 
Association’s site in Northeast Minneapolis. Lee W. Oldfield, 
2335 Central Avenue, is to head the new 
company, which will be known as Oldfield Motors Corporation. 
It will make the Oldfield rotary airplane engine. 
The building, for which Mr. Oldfield said plans now are 
will cost $60,000. It is expeeted that the plant 
vill be turning out product by June 15. 

President Douglas A. Fiske, of the Minneapolis Industries 

\ssociation, said last night that the company yesterday gave 
Oldfield Motors Corporation an option on 400 feet of 


} 
} 
t 


begin business in 


automobile engineer, 


being drawn, 


trackage on the industries site. 


Post Office Investigates Chicago-New York Air Routes 

The Post Office Department is investigating the possibilities 
of establishing a regular airplane mail service between New 
York and Chicago. Expert aviators are alarmed over the 
plans, which, as announced, contemplate night flying between 


the two eities. The difliculties are sufficient in the present 
state of the art, they say, for such a flight in the day time, 
let alone night flying 

Discussing the pro vosal as an experienced aviator, Miss 


Ruth Law, who made the flight of 8 hours, 55 minutes and 35 


seconds from Chicago to New York, said: 

‘IT hope that Congress will appropriate the money, so that the 
ictual possibilities of airplane mail service may be determined. 
I believe that su service between New York and Chicago, 
iithough it would encounter many difficulties, could be made 
to work I understand, however, that the plan proposed con- 
templates night flying, and I must criticize it in this point. 
Che difficulties of maintaining a day service would be suflicient,. 


Why increase them 
night service? 
“T have done enough night flying to know what it is, and 


to the point of disaster by attempting a 


I can say emphatically that a night service between New York 
and Chicago at this time is not possible. The single question 
of emergency landings would present an insolvable problem. 
But if the flights were attempted in the day time with proper 


arrangements, I believe that the service might be developed 
to real utility.” 

Glenn Muffly, manager of the Muftly Motor Company, who 
is eredited with having fostered this scheme and interested the 
Post Offiee authorities in the Chicago-New York service, states 
that he is willing to make one trip each way, six days a week, 
for $1,000 a day. In a letter to AVIATION AND AERONAUTICAL 
I; NGINEERING, he writes: 

“ We have not yet made public all the figures. We will put 
through at least 15 complete sets of parts to start with, and 
have nine machines and aviators ready to fly. The two great- 
est items of depreciation are on the motor and on wing cover- 
Ing. 

“If we are able to cover operating expenses without paying 
interest on investment we will be satisfied, for the addition of 
more machines, making more than one trip a day in each 
direction, will cut the overhead cost per trip and make the 
profit possible. We will lease 28 emergency landing stations 
and own five regular stations. We will burn about $100 worth 
of gas per night in the signal lights, and maintain five reserve 
machines and pilots in addition to the four that are in daily 
service. 

* Building our own motors and machines, we will be in 
position to keep our mechanics busy and to make changes a8 
they are found advisable. We expect to thus develop a degree 
of reliability not yet attained in airplane or motor construction, 
and provisions are made for every cause of delay imaginable. 
This is but the beginning of a great business, and we are look- 
ing to ultimate success rather than present profits. It must 
not fail for lack of attention to detail.” 


The average life of an airplane in war time, according to 
The Naval Flying Corps Monthly, is three months, and Eng- 
land has at present 10,000 machines in the field. 
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The Twin-Engined A. E. G. Biplane 
The A. E. G. biplane is the only type of twin-engined ma- 
chines at present used by the Germans, their early experiments 
with double-bodied biplanes having been abandoned, according 
to Jean Lagorette in L’Aerophile. The A. E. G. is the product 
of the Allgemeine [lektrizitiits Gesellschaft, or General Elec- 


Twin-Engined 


























G. TWIN-ENGINED BIPLAN! 
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Borrom VIEW OF THE A, E. 


tric Company, whose equipment is now largely given over to 


the manufacture of aircraft. 
There is nothing really unusual about the machine except 


A. E. G. Biplane 


and there is also some dihedral, as will be seen from the fig- 
ures. Ailerons are used on the upper wing only. 

The overall length is 33 feet. The body is of rectangular 
section, the upper surface being horizontal in flight. The 
engines are mounted between the planes, the shafts being 13 
feet apart. It is rather surprising to see that there is no at- 
tempt at encasing or stream-lining any part of the power 
plants. The tail is not in any way distinctive, having the 
usual triangular fin above the body and a triangular stabilizer. 

The landing gear is somewhat unusual, consisting of four 

















SmrE VIEW OF THE A. FE. G. TwiIn-ENGINED BIPLANE 























its size. It does not even show the usual German character 
isties, and might easily be mistaken for the product of a 
French firm. The span of the upper wing was nearly 80 
feet in the first machines built, but has recently been reduced 


to 62 feet, in accordance with the tendency toward a reduction 
of size which all German machines have shown. The span of 
the lower wing is nearly equal to that of the upper, and the 
i The wings are slightly swept back, 


chord is the same in each. 


1,500,000 Feet of Mahogany for Airplane Propellers 

Clarence R. Mengel, president of the lumber concern of 
C. C. Mengel & Bros., Louisville, Ky., recently announced 
that he had signed a contract with authorities abroad ealling 
for 1,500,000 feet of mahogany lumber for use in making air- 
plane propellors. J. C. Wickliffe, secretary of the company, 
has just returned from Europe, where the contracts were 
drawn up. The mahogany will be cut in Honduras and Nica- 
ragua. Mr. Wickliffe is quoted by newspapers as having said 
that while abroad he learned that it is the intention of Great 
Britain and France to put 40,000 new airplanes in service in 
1917. 


Bath, N. Y., Inventor Develops Big Plane 

C. A. Hermann has been engaged at Bath, N. Y., for several 
months in the perfection of a battleship airplane. He has 
completed his model, and will take it within a few days to 
New York for inspection by purchasing agents of several 
European governments, as well as by army and navy officers 
of the United States, according to newspaper reports. The 
machine is said to combine many advantages, both in the facil- 
ity with which it can be handled, as well as for its offensive 
and defensive features. 

The machine has seven planes, arranged on the step forward 
plan, and its motive power is furnished by three large pro- 
pellers, each driven by a separate motor capable of develop- 
ing a total of more than 500 horsepower. In ease of one or 
more motors being disabled, the injured member can be dis- 
connected and the propelling power thrown upon the remain- 
ing motors. 

The planes have a lifting surface of 3200 feet, it is claimed, 
and the machine is capable of carrying three tons besides its 
own weight. Its crew consists of five men. The guns designed 
for the machine are mounted upon a swivel-like carriage so 
that they can command a sweeping range, both laterally as 
well as perpendicularly. The cost of one of the machines will 
be from $35.000 to $50.000. 


QQ 


Kront View oF THE A. E. G. Twin-ENGINED BIPLANE 
wheels placed side by side, something like two V-chassis. This 
gives a very wide track, and should be strong for landing on 
rough ground. Steel is largely employed for constructional 
purposes throughout the machine. 


Admiral Peary Wants Huge Air Fleet 

Unless this country builds a great fleet of airships, the mil- 
lions it is spending on its Army and Navy will be wasted in 
the event of war, according to Rear-Admiral Robert E. Peary, 
the discoverer of the North Pole. 

“The one great meaning of the present war, is that it is not 
only the command of the sea or the command of the land that 
counts in modern ‘warfare,’ Admiral Peary said in a recent 
address. “This war in Europe has shown that command of 
the air is necessary to genuine defense. 

“The millions we are putting into our Army and the millions 
we are putting into our Navy and into our coast defenses will 
be wasted unless we support these defenses with a great air 
fleet, and the defenses without this will be worthless. That is 
not all, however. The billions that have been put into build- 
ing up our great coast cities and the millions put into the 
construction of the Panama Canal may be thrown away unless 
we have a great air fleet to help protect them.” 


The Curtiss Co. Issues New Notes 


According to the Financier, the Curtiss Aeroplane and 
Motor Corporation has sold to a banking syndicate, headed by 
William Morris Imbrie & Company, $2,000,000 one to five-year 
serial prior and convertible 6 per cent. notes, due in equal 
annual installments from January 1, 1918, to January 1, 1922, 
inclusive. The corporation has also sold to private interests 
$2,000,000 6 per cent. gold notes, due January 1, 1926. Both 
issues are callable at 10215. Purpose of this financing is to 
refund $1,000,000 of notes falling due January 1, $1,000,000 
due April 1, and $1,000,000 falling due July 1, 1917. Holders 
of the April 1 notes will be offered the privilege of depositing 
their notes for payment at 10215, after January 2, 1917. The 
July 1 notes will be offered the same privilege, and notes not 
exercising that privilege will be called for payment on April 
1, according to the terms of the call privilege contained in the 
notes. 

The regular semi-annual dividend of 3% per cent. on the 
preferred stock has been declared, payable January 15 to stock 
of reeord January 1. 








The Pan-American Aeronautic Exposi 
tion held in the Grand Central Valace 
February 8-15, was a success which re 
flected credit upon the organizers and 


exhibitors alike. It presented to the pub 
lic a concrete demonstration of the state 
of the American aeronautical industry. 
Its educational effect could hardly be 
overestimated and at the same time it has 
given to American designers a much- 
needed opportunity to view the industry 
as a whole and to secure the help which 
cooperation alone could afford. 

The outstanding feature of the exposi 
tion was the clear illustration which it 
gave of the fact that sound aeronautical! 
engineering is the all-important necessity 
of successful design. The industry is no 
longer a field for the inventor alone. It 
has been almost entirely reduced to a 
question of engineering. Flying and the 


building of machines to go in the air is 
governed by precisely the same genera! 
laws of gravity, stress, etc., as govern 
every other branch of engineering. Amer 
ican constructors realize this. The show 
was remarkable for the absence of 
“ freaks.” 

Unfortunately the show also brought 
out even more clearly than it has been 
shown hitherto that there are very few 


types of machines on a production basis. 
The types exhibited included almost none 
but training machines and large machines 
of the training type, but built for recon- 
naissance work. No machines carrying 
protective armor were to be seen and none 
which were built to mount machine guns. 

Although several companies are doing 
experimental work upon little, enormously 


The Aeronautic Kixposition 


fast, pursuit fighting machines, none were 
exhibited. No bombers ot! heavy weigh! 
carriers were shown. 

On the other hand the show made it 
clear that these problems will soon be 
solved. Up to last year it was impossible 


of the 
to be 


to attempt their solution because 
fact that no satisfactory engine was 
purchased in this country. But the 
gine development displayed at the show 
makes any further complaint about the 
quality of American engines of 140 horse- 
power and less impossible, and we shall 
very soon have efficient 500 
and greater horsepower. The Gnome en 
gine being built by the General Vehicle 
Company of 100 horsepower was one of 


en 


engines of 


the features of the show Its workman 
ship answers at once and effectively the 
foreign complaints against the skill of 
American mechanics. No finer workman 
ship is possible than it displays. Amer 
ican machines can be the peers of any 
in the world. 


The Hispano-Suiza, which could not be 
shown taken down because of the relations 
which the company that is building it 
has with the French Government, 
a triumph of mechanical ability and skill 


is also 


It develops 10 horsepower at 1400) 
revolutions per minute and is much 
smaller and far more compact than 150 


horsepower engines we have known in 
this country hitherto. 

The Curtiss 200 horsepower 8 cylinder, 
the new Thomas model Aluminum 140 
horsepower engine, the Sturtevant Alum- 
inum 140 horsepower engine, the Wiscon 
eylinder vertical 140 


the OX 100 


SS 


sin 6 horsepower 


engine, Curtiss horsepower 


engine and the new S cylinder A¢ romarine 
engine are all of them serviceable model 
well the four Hall-Scott engines 
Which, because the factory is located 
the Pacific Coast, were not exhibited, 

It only remains now to perfect produe 


is is 


tion methods so that the day will goo, 
come when quantity as well as quality 
will be available. 


The trend of design towards larger ang 
larger horsepowers is evidenced by sue 
engines as the Knox 3500 horsepower, the 
Packard 300 horsepower and the Wig 
consin and Duesenburg engines which jf 
is hoped will all be on a production bagig 
in twelve months, 

LIGHTER THAN AiR 

Special interest in 
in the lighter-than-air 
makers of 


the show centered 
craft makers and 
for dirigible and 
kite balloons. The rumor was current 
upon the first day of the show that the 
Navy Department was about to. order 
16 coast defense dirigibles or “ Blimps? 
This rumor, which was later confirmed, 
led many to examine carefully the booths 
of the United States Rubber Company, 
the Goodyear Tire and Rubber Company 
and the Connecticut Aircraft Company, 


accessories 


Wricut - MARTIN 


Practically the entire ground floor space 
was devoted to airplanes. 

The Wright-Martin Aircraft Corpora: 
tion showed the original Wright flier 
of 1903 restored to exactly the condition 
in which it was used in its first flight. 
It afforded a= striking contrast to the 
two modern  two-place reconnaissance 
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tractors which the company had on view, 


the Glen L. Martin 125 horsepower Model 


rn and the new Wright-Martin Model V. 
This latter machine is equipped with an 
Hispano-Suiza 150 horsepower engine. Its 





AVIATION 


The J N-4 B Curtiss is an airplane 
which has beén perfected. For the pur- 
pose for which it is intended, training 


built 
de- 


plane as is 
world. Years of 


is as good a 


the 


work, it 
anywhere in 








THE CURTISS 
simplicity and sturdiness of design are 
noteworthy. The small size of the Ilis- 


pano-Suiza engine, enabling easy and com- 
pact installation and streamline 
form, the simple landing chassis and the 
wing fittings all suggested that this model 
airplane was one which would lend itself 


good 


to quantity production. The machine 
was shipped straight to the show from 
the Dayton, Ohio, flying field where it 


hid been undergoing preliminary tests. 

The company exhibited two models of 
Hispano-Suiza engines, an 8 cylinder V 
Type 150 horsepower and a 4 cylinder 
model of 75 horsepower. The 8 cylinder 
engine weighs hut 445 pounds or about 
+ pounds per horsepower. 

The cylinders are made of aluminum 
with steel liners and are completely water 
jacketed. The valves are in the head. 
and are actuated by an overhead camshaft 
which operates through cams working di- 
rectly upon the hollow valve stems. 

Two S cylinder Dixie magnetos are 
employed, each one firing a separate set 
of spark plugs and a special starting mag- 


heto geared to give a hot spark at low 
propeller speeds is employed. Lubrica- 
tion is by forced feed and castor oil 
is used as the lubricant. 

The cylinders are not staggered but 
forked connecting rods are employed. The 
design of the crankshaft bearings and 
connecting rods was not shown. It is 
said to display many novel and _ inter- 


esting features requiring the most minute 
mechanical accuracy. 

The booth was one of the centers of at- 
traction at the show. Glen TL. Martin. 
Vice-President of the Wright-Martin Air 
craft Corporation and C. M. Vought were 
In charge. Orville Wright paid many 
Visits and explained the principles of his 
original flier and E. M. Hagar, president 
of the corporation. attended the 
show upon many evenings. 


also 


THe Curtiss Exist! 

The center of interest for aviators and 
ieronautical engineers at the Curtiss ex- 
hibit was the J N-4 B training machine 
although the public was attracted and 
fascinated by the novel “ autoplane.” 


AUTOPLANE 


velopment. experience, engineering skill 
and aerodynamic research have been com- 
bined with careful factory methods in 
the production of a training tractor which 
could scarcely be improved upon. 

The autoplane, a triplane pusher with 
a three passenger enclosed limousine body 
was the center of popular interest. It 
is equipped with a 100 horsepower en- 
gine driving a large four bladed propel- 
ler through shaft and chain mechanism. 

A model F boat was exhibited and pur- 
chased by F. Trubee Davison of Glen 
Cove. New York. 
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tests. ‘The main feat- 
machine is its three- ply 
laminated wood monocoque body. This 
has a better streamline form and is 
stronger and lighter than the usual linen 
covered built-up construction. The ex- 
hibit was in charge of A. H. Flint, Vice- 
lresident, and Archibald Black, Chief En- 
cineer. 


official government 
ure of this 


THE AEROMARINE EXHIBIT 
An interesting exhibit comprising a 
training tractor biplane, a new eigh 
cylinder engine and a float for a sea- 


plane was on view in the booth of the 
Aeromarine Sales and Engineering Cor- 
poration. 

‘The biplane is from designs of Charles 
Willard and will use a Hall-Scott 100 
horsepower engine. The spread is 37 feet 
for the top plane and 33 feet for the lower 
plane and the surface is 420 square feet. 
The strut fittings, which do not pierce 
the wing spar, the special landing chassis 
designed with a view to readily remov- 
ing the axle, the universal jointed wing 


attachment fittings and the body con- 
struction built for easy and speedy dis- 


assembly all tend to make this machine 
cne well adapted for training purposes. 


THE AEROMARINE ENGINE 


The new engines are four-cycle, eight 
cylinder V type geared down, with 314” 
Lore by 514%” stroke, high speed, designed 
to run at 2300 revolutions per minute 
with a reduction gearing. The crank case 
and its various parts are made from 
auiuminum alloy. 

The lower crank case contains suffi- 
cient oil for a five hour run at full power. 
Increased capacity can be provided when 
required. The oil pump is located on the 
lower part of the crank case and is driven 
by a ground spiral gear. Large passage 
Ways are provided to take the oil from 
the lowest part of pump which is located 
at the centre, and force it through the 
crank shaft, cam shaft and gears. <A 
pressure gauge is located on the instru- 
inent board, where it can be observed at 
all times. By means of a pressure relief 











Tur AEROMARINE ENGINE, PLANE AND FLOAT 


V-3 and V-4 engines 
were on exhibition. The exhibit was in 
charge of F. L. Faurote. Glenn H. Cur- 
tiss spent several days at the show having 
returned from Florida where he is using 
one of the Curtiss engines for speed boat 
racing. 


The OX, OXX, 


THE L. W. F. EXHIBIT 

The L. W. F. Engineering Company ex- 
hibited one of the 140 horsepower recon- 
vaissance biplanes which it is building 
for the United States government in quan- 
tity. The machine showed a speed range 
of from 47 to 92 miles an hour in its 


valve, a constant pressure of 30 pounds 
is maintained on the oil within the crank 
shaft. the surplus oil pumped, going to 
the timing and propeller driving gears— 
the latter being oiled by means of the 
oil holes drilled through to the centre 
of the shaft. No “splash” is employed 
and no oil is allowed to remain in the 
upper crank case but is carried off to 
the reservoir. Only one screen is em- 
ployed, one of large area and with a 
good sized plug at the bottom for dropping 
used oil. 

The cylinders are in two blocks of four 
made from special cylinder aluminum 
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castings. The liners are of cast iron hard 
ened to resist wear. 

The pistons are also of a special alum 
inum alloy. <A very light wrist pin ol 
large diameter is employed with hole in 
centre tapered both ends, leaving thickest 
metal in centre where greatest bending 
moment occurs, 

The connecting rods are of I-beam see 


tion forked and bushed to run on crank 
shaft with a brass bearing closely lined 
with white metal. These rods are ma 
chined to a nicety all over. 

The crank shaft is short between end 
bearings and runs on three babbitt lined 





The 


Aeromarine Eight Cylinder Engin« 

Showing Built-In Delco Starting 
System 

is fora il 


bronze bearings. The cam shaft 


with cams integral, case hardened and 
supported by five bronze bearings. The 
cams are so arranged that each one ac 


tuates two valves through a rocker arm. 
Delco ignition and starter are provided 


and are built in as an essential part 
of the motor. Two spark per cylinder are 
used, the spark plugs being located at 


opposite sides of the cylinder head, which 
together with the valve in head arrange- 
ment, make a very powerful combustion 
chamber. 

The carburetor is the Zenith 
rel type supplying gas through a 
jacket manifold. 

The booth was in charge of IH. B. Wise 
and Charles Willard, the designer of the 
plane, as well as Mr. Boland, the designer 
of the engine, who were constantly in 
attendance. Mr. Inglis M. Uppercu, 
president of the company, and secretary- 


twin-bar- 
water 


treasurer of the Aircraft Manufacturers 

Association, was also in the booth at 

all times. 

THE THOMAS - Morse PLANE AND ENGIN! 
At the Thomas-Morse Aircraft Com 

pany’s booth a new biplane as well as 

two S-cylinder engines were exhibited 





The Thomas Model 88 Aluminum Engine 


The biplane was conspicuous because of 
the large controlling surfaces. It is sim- 
ilar to the ones that the government is 
ordering. A full description of the 


AVIATION 


Thomas Engine appears elsewhere in this 


issue. Frank L. Morse, Wm. T. Thomas, 
Raymond Ware, Jerome A, Fried, H. H. 
Bliss and G. H. Abel were representing 
the company at the show. 


THE STANDARD AERO CORPORATION 


The Standard Aero Corporation had one 


of the most educational exhibits at the 
show. ‘The H 38 tractor plane which is 
driven by a 125 horsepower Hall-Scott 
engine was exhibited in every stage ol 
construction. The stripped body guve a 


clear demonstration to engineers of the 
problems which have to solved in 
building a successful airplane. The built 
up body with trussing and cross-briac 
ing and its wire, fittings and turnbuckles 
offers a delicate problem of engineering 
if it is to be strong and light. Uncovered 
wing sections were displayed as well 
a streamliner for the to the body, 
and fittings were shown in the 
stages ol 

The exhibit 
Bowman and 
company who 


be 


its 


is 
D of 
Various 
coustruction. 

of 


officers 


Ripley 
of the 
visits were 
of the 


was in charge 
among the 
paid frequent 
liarry Bowers Mingle, president 
Standard Aero Corporation and of the 
Aircraft Manufacturers Association and 
Charles H. Day, and «de 
signer for the company. 


TH! 


chief engineer 
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BURGESS EXHIBII 


Marblehead, 
machine 
350 


of 


largest 


Company 
the 


Burgess 


exhibited 


The 
Mass., 


shown, an enormous seaplane with a 
degree sweep back of the wings. 


This ma 
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THE S, S. Pierce AEROPLANE (Co, 


A small sportsiman’s machine was showy 
at the S. S. Pierce Company’s booth anq 
attracted much attention. It was the 
smallest plane exhibited at the show, 
having but 26 feet spread on the top 
plane and 20 feet span on the lower plane. 
An Liffel 31 wing section is used to giye 
a high rate of climb. A monocoque body 
of careful construction attracted much at. 
tention from designers both of planes and 
of lighter-than-air craft. The engine jp. 
stalled is a 56 horsepower, 3 cylinder ra- 
dial cast, aluminum, air cooled design. At 


the booth were S. S. Pierce, Sidney § 
reese and Charles L. Lawrence 
Tue WItrreMAN TRACTOR 

\ training tractor with an A Sa 109 


horsepower Hall-Scott engine was shown 
by the Witteman-Lewis Aircraft Company, 


The wing spars on this machine were 
spaced very close together so that the 


wing curve is maintained in correct shape 


at all times. The linen is shrunk before 
being sewed on the frames but after 
the frames are covered the wings are 
painted with material which contains 


Charles R. Witteman, 
and S. C. Lewis ar- 


shrinking qualities. 
Paul W. Witteman 
ranged the exhibit. 


Tuer Benoist Boar ANd Roserts ENGINE 


The Benoist Aeroplane Company showed 
a flying boat similar in type to those 
which the company has been manufac. 
turing for several years but with several 


minor refinements. The boat is driven 











The 


chine has been in constant use during the 
past winter. It was built the United 
States government and is being prepared 
for use to test the practicability and 
value of the John Hays Hammond, Jr 
wireless controlled torpedo. An attrac 
tive booth showing pictures of the Burgess 


for 


machines was also a part of the exhibit 

which was arranged by Frank H. Russell. 
THE STURTEVANT ENGINE 

The B. F. Sturtevant Company showed 

several of its Model 5 A 140 horsepower 


aluminum valve-in-the-head eight cylinder 


V type engines. These engines were com 

pletely described in AVIATION AND AERO- 

NAUTICAL E-NGINEERING for November 

15th. B. N. Foss and Grover C. Leoning 
were representing the company. 
A SMALL CAUDRON 

John D. Cooper exhibited a_ little 

Caudron-type seaplane, without engine, 


built for training and sporting purposes. 
The design of the fittings upon this ma 
chine showed considerable ingenuity and 
skill. Mr. Cooper was in charge per 
sonally. 





Standard Aero Company’s Exhibit 


by a Roberts 2 Cycle six cylinder engine 


and the Roberts Motor Manufacturing 
Company had an exhibit in connection 
with the Benoist exhibit. A crankshaft 








The 8. 8. 


Pierce Sportsman Tractor 


for a twelve-cylinder engine was shown? 
and attracted much attention because of 
its great size and light weight. 
The exhibits were in charge 
Benoist and A. J. Burke. 
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THe LAWRENCE - LEWIS MACHINE 

An interesting exhibit was that of the 
Lawrence-Lewis Aeroplane Company of 
Chicago. While no machine was shown, 
the several large photographs displayed, 
showing their model A 1 machine in 
flight, together with the interesting | data 
in connection with work done at their ex- 
perimental camps near Tampa, Florida, 
and Chicago, were of particular interest 
to constructors and engineers. More than 
150 flights were made during the 
vear 1915 and 1916 without any 
means of controlling the lateral 


stability, other than those in- 
herent in the machine. The ma- 
chine in appearance as well as 


in construction, departs widely 
from standard practice. It is so 
constructed as to permit of rising 
from or alighting on either land 
or water. While the lines of the 
machine are extremely graceful, 
the impression given by the side 
view of the machine displayed in 
the photographs, is that it is not 
possessed of any great amount 
of speed or efficiency. As a mat- 
ter of fact, the machine is ex- 
ceptionally efficient, and has an 
extremely wide speed range. In 
all of the experimental work 
done, a Kirkham 45 h.p. engine 
was used. 





The company has under con- 
struction at the present time two new 
machines, one of the speed type (model 


A 1) and the other of the load carrying 
type (model B 1). These machines will 
be equipped with 140 horsepower Hall- 
Seott engines, and demonstrations will be 
made at Chicago. Harry L. Lewis and 
G, R. Lawrence were kept busy explain- 
ing the unique features of their machine. 


THe GENERAL VEHICLE COMPANY'S ENGINE 


The finest piece of mechanical apparatus 
which was on exhibition at the show was 
the 9 eylinder rotary 100 horsepower 
Gnome engine. The General Vehicle Com- 
pany is manufacturing this engine for 
the British Admiralty and during the 
show the United States Army and United 
States Navy each ordered 50 of these en- 


gines. The wonderful workmanship of 
these engines answers once for all the 


oft-repeated complaint that American me- 
chanics are incapable of the best work. 
The skill shown in the construction of 
these engines could not be surpassed any- 
where. The exhibit was in charge of F. 
N. Carle. 

RUBBER 


UNITED STATES 


The exhibits of lighter-than-air craft 
manufacturers attracted great attention. 
While the United States Rubber Company 
does not manufacture dirigibles or kite 
balloons its exhibition of balloon fabrics 


proved extremely interesting to all who 
knew of the Navy’s plans to purchase 
lighter-than-air craft for coast defense. 


A complete and distinctive line of balloon 
fabrics and mechanical sundries for air- 


planes and aviators was shown, includ- 
ing shock absorbers, gasoline hose and 


rubber matting, together with shoes and 
clothing for Aviators. 

The United States Rubber Company has 
been manufacturing rubber products for 
75 years and during the past two years 
its laboratories have given much atten- 
tion to solving some of the problems con- 
nected with the uses of rubber in connec- 
tion with national defense. The rub- 
berized balloon fabrics shown were 
Claimed to be light, strong and gas tight. 
The booth was in charge of R. C. Fisher 
and H. B. Strawn. 
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THE CONNECTICUT AIRCRAFT [ISXHIBIT 
The Connecticut Aircraft Company, fol- 
lowing its custom of producing the very 
latest types of dirigibles, has lately de- 
veloped and produced plans and a _ suc- 
cessful model of a new non-rigid dirigible 
of the “Blimp” or fuselage type. This 
type of dirigible was developed by the 
English Army. It is a radical departure 
from the standard type of dirigible in 
that, while the bag follows closely the 
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showed models of the Navy dirigible 
DN1, a military observation balloon of 
the Parseval von Sigsfeld type and other 
lighter-than-air products. C. A. Smythe 
prepared the exhibit. 
THE 
“ Everything in rubber for aeronautics ”’ 
has been the slogan of the Goodyear Tire 
& Rubber Company for the past six or 
eight years. To this end they have done 
i vast amount of research work 


GOODYEAR EXHIBIT 








The Connecticut Aircraft Company’s Exhibit 


usual type, the gondola is entirely dis- 
pensed with and in its place there is 
suspended an airplane body. This very 
interesting type of dirigible is designed 
to carry two observers. It has a cruising 
radius of about ten hours. The gas bag, 
which is about 135 feet long, has a ¢a- 
pacity of approximately 100,000 cubic feet 
which, with the extreme lightness of load 
carried, gives a large surplus of lift. The 
* Blimp” type is designed for a speed of 
35 to 40 miles per hour. Its flight is con- 
trolled by steering rudders on the tail 
of the gas bag operated by leads from 
the pilot stand. There are two ballonets 
for pressure and for navigating purposes. 
The ballonets are controlled through a 
valve chamber. The valve chamber is 
suspended from the bag at an angle and 
its mouth is directly behind the single 
four blade tractor propeller. The air 
in the wake of the propeller is forced 
through the valve chamber into the bal- 
lonets. The fuselage is constructed of 
seamless steel tubing built to secure very 
light weight with extreme strength. The 
power plant consists of an S cylinder V 
type 140 horsepower motor. The fuel 
supply for ten hours flight is carried in 
storage tanks suspended above the pilot. 
Additional ballast is carried to allow very 
high flights. 

The Connecticut Aircraft Company also 

















The Goodyear Kite Balloon 


=| ind are now in a position to fur- 
nish the airplane manufacturers 
or the Government, tires. tubes, 
rims and shock absorbers, 


In the lighter-than-air craft 
field, the Goodyear Tire and 


Rubber Company have designed 
spherical balloons and kite bal- 
loons, 

The kite balloon on exhibition 
was the outcome of experimental 
and research work by the Good- 
year Company and it may be 
definitely stated, that the new 
Goodyear type kite balloon has 
points of superiority over any 
other kite balloon. The newest 
type can be flown without tail 
cups and will ride steadily at a 
point almost vertically above the 
winch. 

Kite balloons are now almost 
universally recognized in nearly 

modern warfare on land or = sea. 
The Goodyear Tire & Rubber Company 
has also gone into the matter of para- 
chutes which are an absolute necessit) 
as an accessory for kite balloons. 

Although it is the policy of the Com- 
pany not to announce anything to the 
publie until it is thoroughly tried, tested 
and approved, there is a rumor from 
substantial sources that the Goodyear 
Company is now very active in the con- 
struction of some non-rigid dirigibles, both 
according to Goodyear design and of the 
most approved types abroad. They are 
fully equipped and ready to put out on 
a production basis and at short notice. 
complete dirigibles, sphericals or kite bal- 
loons, and in the time of national crises 
the Goodyear Tire & Rubber Company wil! 
aid the Government with everything at 
their command in order that the United 
States lighter-than-air service may grad- 
ually be developed to the most efficient 
and resourceful in the world. 

The exhibit was in charge of Ralph 
Upson, R. A. D. Preston and F. A. 
Seiberling. 
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THE SPERRY EXHIBIT 

The Sperry Gyroscope Company showed 
the automatic pilot, a synchronized drift 
set, the Creagh-Osborne compass, the 
Sperry incidence indicator, an instructo- 
graph as well as a searchlight battery for 
night flying. 

The engineering refinements and finish 
displayed by all of the Sperry Company's 
apparatus marked the exhibit as of 
peculiar interest to the engineer. The 
exhibit was in charge of T. A. Morgan. 

Tue Davis GUN 

A Davis non-recoil gun was placed in 
the show by vice-president Stone of the 
General Ordnance Company. This gun. 
which was described in the February 1st 
issue of AVIATION AND AERONAUTICAL EN- 
GINEERING, enables an airplane to mount 
armament which will throw large sized 
projectiles and consequently do more 
damage than can be done by a machine 
gun. 


THE WISCONSIN EXHIBIT 


A Wisconsin 6-cylinder vertical engine 
and 12-cylinder V type engine were shown. 








LO4 
These engines were described in detail 
in AVIATION AND AERONAUTICAL EN- 


GINEERING for October 1, 1916. T. M. 


Fenner was in charge. 


THE SPRINGFIELD Morors Co. EXHIBI! 


Three hundred as a numeral does not 
seem a very large sum in these days, 
but when one considers what is required 
to produce 800 horsepower in the large 


Knox Aeronautic engine, one has a dif 
ferent understanding of the duties im 
posed. 


Every time there is an explosion there 
is evolved a force of approximately six 
thousand pounds or three tons. There 
are six explosions per revolution so that 
every time the motor turns over there 
is imposed on the crank shaft a weight 
equivalent to that of a trolley car. Every 
minute the shaft has to stand a force 
equal to the weight of eighteen hundred 
trolley cars. 

In one horsepower there is sufficient 
force to raise 33000 pounds one foot. In 
three hundred horsepower there is suffi- 
cient force every minute to raise nine 
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ing and starting devices which this com 
pany manufactures, together with 
of their special aeronautical equipments. 
A particularly interesting feature of the 
show was the installation of the Delco 
starting and ignition hew 


Aeromarine S cylinder engine 


severa 


system in the 


shown Dy 


the Aeromarine Sales and Engineering 
Corporation. The starter is also on the 
Hispano-Suiza engine used in the Model 


V Wright Machine, which flown at 
Davton, Ohio, and exhibited at the Show 

The Dayton Engineering Laboratories 
Company has gone extensively into aero 
nautical experimentation at their plant. 
where they have a thoroughly equipped 
laboratory. Mr. Ek. A. Deeds, president of 
the company, has recently presented to 
the City of Dayton a 300-acre flying field. 
which is known as the Wright Field. 
This field is well within the city of Day- 
ton itself. At the Delco plant the com 
pany has a field which it is using for 
actual flying tests of the Delco installa- 
tions. C. M. Millard was kept busy ex- 
plaining the advantages of the exhibit to 


visitors. 


was 
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CLARENCE WHITMAN & CO, 


The VPonemah Mills were the pioneer 
iuinufacturers in this country of cotton 
balloon fabric. To-day their material jg 
used by the Goodyear Tire & Rubber Co,, 
U. S. Rubber Co., the B. F. Goodrich Co. 
and the Hodgeman Rubber Co., in the 
manufacture of rubberized cotton fabrie 
for lighter than air craft. 

The Ponemah Mills are now prepared 
to furnish a closely woven fabric as a 
substitute for linen for the flying surfaces 
of airplanes. This cloth has been tested 
by the Bureau of Standards & Weights 
at Washington and by several of the large 
airplane constructors with results which 
indicate that an effective substitute can 
ve produced in this country for the rap- 
idly diminishing supply of imported Irish 
linen. The result of the Bureau of Stand- 
ards test is as follows: 


Airplane: 4 ounces to square yard; warp, 
ST pounds; filling, 96 pounds; count, 275 
threads square inch. 

Balloon: 2 ounces to 
47 pounds; filling, 52 
threads square inch. 


square 
pounds ; 


yard; warp, 
count, 3 




















Testing 300 H. P. Packard Engine, 


million nine hundred thousand pounds, 
or forty-nine hundred tons a distance of 


one foot. The Knox Aeronautic motor 
swings a propeller fourteen feet in di- 
ameter, twelve hundred revolutions per 


minute. The tip of the blade travels 
approximately ten miles per minute. 
There is a force of over twenty-five tons 
tending to pull the propeller apart. Such 
figures give an idea of the forces that 
the aeronautic engine designer has to 
contend with. 

Even with the economy of the Knox 
engine, it uses twenty-five and six tenths 
gallons of gasoline per hour, when de 
livering 318 horsepower at 1800 revolu- 
tions per minute. At its rated speed, the 
piston travels back and forth at the rate 
of twenty-one hundred feet per minute 
and requires a force of a ton and a half 
to stop it each one of its thirty-six 
hundred reversals of motion every minute. 
The engineers in charge of the motor were 
Kk. R. Gurney and E. J. Stone. 

THE New JERSEY AEROPLANE COMPANY 

Maximillian Schmitt exhibited two ro- 
tary engines of S85 rated horsepower, 
weighing 245 pounds each. These en 
gines are built in Paterson, N. J., and 
follow the general design of the French 
LeRhone, but Mr. Schmitt has added sev- 
eral original details. 

THE DELCO EXHIBIT 

The Dayton Engineering Laboratories’ 

exhibit contained various ignition, light 


Engineer Vincent at the Throttle 


THE PACKARD ENGINI 
The new twelve-cylinder Packard E1 
gine was one of the centers of interest 
Three hundred Packard employees are 
busy at present trying to rush the pro 


duction of tool jigs and dies for its manu 
facture. The peculiar feature of this 
engine is that the cylinder blocks are 
set at an angle of 40 degrees instead of 
60 degrees as is usual in twelve cylinder 
V type engines. This makes the engine 
a comparatively simple install 
The final engine is to have drop forged 


one to 


steel cylinders instead of cast iron cyl 
inders such as appeared on the engine 
exhibited. W. B. Stout was in charge 
of the booth. 


riik STANDARD SCREW CO. 


The Standard Screw Company of Corry. 
Pa.. has been in business for two years 
and was incorporated about six months 
ago for the production in quantities of 
turnbuckles and other airplane fittings. 
The factory is devoted exclusively to the 
production of airplane turnbuckles, bolts 
and nuts. The products of this company 
comply with both the United States and 
British specifications for airplane fittings. 
The company has made large deliveries 
of turnbuckles which are installed in ma 
chines now in use abroad, as well as for 
machines constructed for the United 
States Government, and these turnbuckles 
are giving satisfaction in service. 


The Frank B. 


Sleeve 


Cook 
jor 


Company's McCabe 
Wire Fastening 


Whitman & Co. exhibited their Fleet- 
wing Flying Fabries, as their cotton air- 
plane cloth and balloon fabrics are called. 
They sold over $50,000 worth of light bal- 
loon fabric during the second day of the 
show. The Fleetwing Flying Fabrics are 
inanufactured in widths from 36 inches 
to 65 inches and in 150 yard pieces, put 
up in rolls of 1,000 yards each. The 
vrade of material is Fine Islands’ cotton 
of the longest staple obtainable. The 
Ponemah Mills are the only ones at pres- 
ent equipped to weave flying cloth in 
widths of 62 inches. 

The representative of the Ponemah 
Mills at the Aeronautic Show was W. H. 
Thurston, Jr.. who is in charge of the 
Mechanical Cloth Department of Clarence 
Whitman & Co. 


THE FRANK B, COOK CO. 

A new method of fastening wire cable 
was shown in the McCabe sleeve by the 
Frank B. Cook Co., of Chicago. Sleeves 
for joining wires used in telephone and 
power work have been made by the com- 
pany for many years. 

For use on airplanes the sleeves consist 


of short paralleled tubes, formed of 
specially rolled sheet copper. The but- 


ting edges of the formed sheet are well 
brazed and the sleeve thoroughly turned. 
After properly inserting the cable or wire 
the sleeve is twisted one and one-quarter 
times with special pliers. The end of the 
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cable is bent over inside of its tube and a 
sleeve formed. 

The Frank B. Cook Co. claims that 
these sleeves offer a cheaper, quicker and 
more secure method of making joints 
than any hitherto employed. It reports 
that its numerous tests have shown all 
joints to hold to the breaking point of 
cable. Hundreds of test loops were made 
at the Cook booth and tested on ap- 
paratus made for the purpose. 

The tests were chiefly made with 
Roebling 3/32 inch, 19 wire, galvanized 
aviator strand. This wire is noted at 
1100 Ibs. but averaged about 1300 Ibs. at 
preaking point. The McCabe sleeve held 
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Three Thousand Different Screw Machine 
Products All Used on One Airplane 


perfectly in these tests. George R. Folds, 
president, arranged the exhibit and Mr. 
McCabe made the tests. 

ERIE SPECIALTY CO. 

One of the most encouraging factors 
bearing upon the future of the aero- 
nautical industry in this country is shown 
by the efforts towards standardization 
by many of the accessory manufacturers. 
This was forcibly illustrated at the 
show. The accessory manufacturers 
showed that they are willing and anxious 
to produce what the engineers want. An- 
other important feature that illustrates 
the advance that is being made is the 
standardization work being done by of- 
ficers of the Erie Specialty Company of 
Erie, Pa. The exhibit of this company 
was one of the most interesting and novel 
there. Every type of airplane fitting was 
shown, graded according to various sizes 
and shapes. This company has data 
sheets on all their parts and will from 
time to time distribute supplementary fig- 
ures on additional parts which they are 
prepared to furnish. 

In the exhibit were shown 3,000 dif- 
ferent screw machine products, all of 
which are used on one model of. air- 
plane which is being built in the United 
States today. This company in 1916 made 
2800 different sizes and patterns of simple 


bolts alone. In view of these facts it 
IS encouraging to note that the Erie 


Specialty Company in its efforts to intro- 
duce standardization, is meeting with co- 
operation on the part of all constructors 
and on the part of the Society of Auto- 
motive Engineers. The company was rep- 
resented by F. G. Diffin and C. L. Walker. 


ABERCROMBIE AND FITCH 


Abercrombie and Fitch showed a com- 
plete line of aviators’ clothing. This 
clothing has found favor with American 
Military aviators. Some of the designs 
are similar to the clothing worn by French 
and British aviators. Charles C. King 
represented the company. 
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JOHN A. ROEBLING SONS’ CO. 

At the Roebling booth a clear exhibit 
of the different kinds and sizes of wire 
strand and cable made by the company 
was shown to the public by Horace E. 
Thorne and John J. Fitzpatrick. 

Three separate and distinct sorts of 
wire are made, solid wire, strand, and 
cable or cord. The solid wire is furnished 
in diameters from .028 to .204 inches with 
breaking strengths from 175 to 6,700 
pounds. 

The stranded wire is composed of 19 
wires stranded together and is furnished 
in diameters from 1/16 inch to 5/16 inch 
with breaking strengths from 500 to 12,- 
500 pounds. A strand made up of 7 wires 
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their Rochester, N. Y., 


factory. 
The impossibility of procuring altitude 
barometers from the English factory 
necessitated the development of this in- 
dustry in this country and as the Taylor 


try in 


factory boasts of “a factory of me- 
chanics” and as they had contact with 
their London, England, plant, it was only 
natural it should commence with them. 

The Signal Corps and the U. 8S. Navy 
use “Tyco” barometers for their air- 
planes exclusively as do the leading man- 
ufacturers of the country. The repre- 
sentative machines at the Show were 
equipped with them. 

The addition of radium material to the 
dial in order that it may readily be seen 





The Keasbey & Mattison Hangar Exhibit 


1/32 inch in diameter with a breaking 
strength of 185 pounds is also manufac- 
tured. 

Roebling Aviator Cord is a softer wire 
used for controls. One grade is composed 
of seven strands of 19 wires each and the 
other of six strands of seven wires each 
with a cotton center. 

Another grade of cord consists of seven 
strands of 19 wires each and is furnished 
in diameters from % inch to 3¢ inch with 
breaking strengths from 2,000 to 14,400 
pounds. The aviator cord with cotton 
center is furnished in diameters from 
1/16 inch to 5/16 inch with breaking 
strengths from 400 to 7,900 pounds. 

Aviator cord is also made with seven 
strands of seven wires each in diameters 
from 1/16 to 5/16 inch with breaking 
strengths from 485 to 9,200 pounds. 


TAYLOR INSTRUMENT COMPANIES 


At this company’s booth were exhibited 
the different pattern barometers and in- 
clinometers manufactured for the indus- 











and the Exhibit of the 
Janney-Steinmetz Seamless Tanks 


Mr. Steinmetz 


at night adds greatly to the value of the 
instrument. 

The dials are all prepared with a ver) 
high grade of “ Marvelite” made by the 
Cold Light Manufacturing Co. of Denver. 
Colorado, a subsidiary of the Schlesinger 
Radium Company. This material is guar- 
anteed to derive its luminosity solely 
from the stimulating effect of radium and 
is guaranteed to be permanent for all 
practical purposes. 

Among the other interesting instru- 
ments were the Cyclo Stormograph, an 
instrument for foretelling the weather 
12 to 24 hours in advance. This is used 
at a large number of coast stations and 
is especially valuable for aviators. The 
portable recording thermometer was also 
shown with maximum and minimum and 
other types of thermometers made by this 
company. T. R. Jameison and M. J. Car- 
roll were at the show and showed the 
Taylor instruments to many interested 
constructors. 

AJAX RADIATORS 


A complete line of radiators for air- 
planes was on exhibition at the booth of 
the Ajax Auto and Aero Sheet Metal 
Company. This company showed an up- 
right radiator of small size but large 
cooling area for use with Hall-Scott 6- 
cylinder engines. This radiator is built 
to be mounted on top of the engine and 
is in use in connection with the Hall-Scott 
engines which are mounted in the planes 
built by the Standard Aero Corporation. 
The radiators are small and light yet the 
water temperature is maintained at 110 
degrees Fahrenheit constantly. 

Intake and exhaust pipes for airplane 
engines were also shown by the repre- 
sentatives of the Ajax company, Messrs. 
Linder and Meyer of New York. 


THE DUPONT CHEMICAL WORKS 


Dope for airplane wing coverings man- 
ufactured by the Dupont Chemical Works 
was exhibited at one of the booths. This 
dope, which is used on nearly 90 per cent 
of the airplane wings now being manufac- 
tured in the United States, has the dis- 
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tinct advantage for factory purposes that 
it is non-poisonous. Dupont dope is ex- 
tremely flexible yet at the same time is 
tough and_ “strong. Its waterproofing 
quality protects the wings of the machine 
even when it is subjected to severe 
weather conditions. The dope also in- 
sures correct shrinkage when applied to 
wing coverings made of high quality linen 


or cotton fabrics. The booth was in 
charge of R. L. Vilas. 
HOWELL, FIELD AND GODDARD 
The solution of the hangar problem 


has been reached by the firm of Howell, 
Field and Goddard of Long Island City. 





The 


Howell, Field & Goddard Model 
Hangar 


This solution is the result of standardiza- 
tion. Structural steel is used with 
specially designed truss units so that a 
building can be furnished in any multiple 
of eight feet as may be desired. The 
hangars are of heavy galvanized iron de- 
signed with an ample factor of safety 
against wind pressure and snow loads. 
The entire front of the hangar is ar- 
ranged to open in sections of eight feet 
width each by opening the specially con- 
structed counterbalanced doors. These 
doors are raised upward by a simple 
mechanism in which the likelihood of de- 


rangement has been reduced to a mini- 
mum, The hangars were exhibited by 
means of an exact scale model, 1/12 size, 
which was shown by Benjamin Kerber. 
Mr. Goddard also spent a great deal of 
time at the booth. 
OTHER EXHIBITORS 
The following accessory makers also 


exhibited the products mentioned: 

THE ALUMINUM CASTINGS Co., of Cleve 
land, O., represented by J. E. Diamond 
and B. Dyer, showed their well known 
products, Lynite and Lynux. 

THE AMERICAN PROPELLER & MANUFAC- 
TURING Co., of Baltimore, Md., displayed 
a complete collection of two and four 
bladed propellers. Their booth was in 
charge of Spencer Heath, president of the 
company. 

THE AMERICAN Bronze Co., of Berwyn. 
Pa., represented by J. W. Watson, presi- 
dent of the company, had on exhibition a 
very complete collection of castings, bush- 
ings, and bearings. 





ished a steam driven monoplane. 


ten years. 
one satisfied him. 


A Monoplane with a Steam Rotary Motor 


John Wilson of Hutchinson, Kans., is reported to have fin- 
The machine is claimed to be 
the only steam rotary motored monoplane in the United States. 
The designer has studied this type of engines for more than 
He built nine other engines before this his tenth 
The machine was set up in a local factory. 
He has the machine almost ready for exhibition at the Kansas 
state fair, and after the fair, during which time he will test it, 
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THE BoscuH MAGNETO Co., of New York, 
with G. J. Lang in charge, presented their 
types of magneto ignition systems. 

THE Buck Artrcorarr & MUNITION Co., 
of Denver, Colo., with Dr. Buck himself 
in charge of the exhibit, demonstrated 
and explained their aerial torpedo. 

THE CHAMPION IGNITION Co., of Flint, 
Mich., represented by A. C. Champion, 
had on display an attractive exhibit of 
A. C, sparx plugs, of types designed for 
aeronautics, 

CHRISTENSEN ENGINEERING Co., of Mil- 
waukee, Wis., displayed their engine 
starter, with EK. B. Leverenz in charge of 
the exhibit. 

THE CoLtp Ligut Mere. Co., of Denver, 
Col., represented by Dr. Victor C. Thorne, 
showed the “ Marvelite” radium com 
pound manufactured by them. 

CUTTING & WASHINGTON displayed an 
installation of radio apparatus and wire- 
less outfit upon which messages were sent 
and received. 

THE DoEHLER DIe CASTINGS 
Newark, N. J., represented by J. 
had an exhibit of die castings. 

THE DUESENBERG Motor Co., of 
Paul, Minn., had on exhibit a_ twelve 
cylinder 300 horsepower engine which, it 
was stated, would develop 400 horsepower 
at 2100 revolutions per minute, the weight 
of the engine being 960 pounds, equipped 
with electric starter. 

THE Gyro Motor Co., of Washington, 
D. C., represented by Joseph Sanders, dis- 


Co., of 
Honig, 


St. 


played their types “K” and “L” of 90 
and 100 horsepower engines. 

THE HAYNES MANUFACTURING Co., of 
Detroit, Mich., showed sheet metal parts 


and stampings manufactured by them for 
the automobile trade and which they hope 
to develop for the use of aeronautics. 
HersBert & HUESGEN, of New York, had 
well known 


on exhibit their cameras 
specially constructed for aerial photo- 
graphic work. 

JANNEY, STEINMETZ & Co., of Philadel 
phia, exhibited steel tanks of their «de 


sign and construction. 

KEASBEY & Mattison, of Ambler, Pa., 
represented by George P. Brock and A. L. 
Harlan, had on exhibit one of the asbes 
tos hangars for dirigibles, many of which 


they have made for foreign governments. 
McCuorp Mere. Co., of Detroit, dis 
played radiators, forced feed lubricators 


and “ MeKim” gaskets. 

THE Motor Compressor Co., of Newark, 
N. J., represented by George J. Soelrer. 
showed a complete collection of the 
starters manufactured by them. 

Tue Moro-MetTerR Co., of Long 
City, N. Y., represented by George H. 
Townsend, president, exhibited the well 
known type of heat indicators made by 
them. 

THE 
METAL STAMPING 
Hagerstown, Md., 
invented Bellanea 


Island 


HAGERSTOWN 
Co., of New York and 
exhibited the recently 
turn-buckle. 


NEW YORK AND 





30 miles per hour. 


he expects to be able to pilot the machine on its first flight. 


The machine is 25 feet long, with a streamline body, taper- 
ing from three feet in diameter at the front, to a point. 
made of well-seasoned spruce, guyed with A. I. 
wire, and the body covered with sheet aluminum. 


It is 
steel guying 
The body has 





a hood of heavy hammered copper. 
wide, and have a wing surface of 240 sq. feet. 
weighs 850 lbs. and has a lifting capacity of 1,200 pounds at 
The weight includes machine, motor, pas- 
sengers and fuel, and it is claimed for the monoplane that it 
ean make 90 miles an hour. 

A steering apparatus, having a three-in-one movement, is & 
part of the equipment, and the tail planes, rudder and elevator 
are of the inverse curve type. 
of solid metal, and fitted with pneumatic tires. 
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Tue Norra East Evecrric Co., of 
Rochester, N. Y., represented by J. C 
Halblieb, exhibited electric starters for 


engines. 
PARISANO AERIAL NAVIGATION COMPANY 


OF AMERICA, INC., exhibited «a model of 
their aero ambulance. 

PYRENE MANUFACTURING Co., of New 
York, represented by J. P. Maloney, 


showed their fire extinguishers. 

THE RADIUM CHEMICAL Co., of Pitts. 
burgh, Pa., represented by Joseph A, 
Kelly, displayed their luminous compound 
and had a dark room for better obserya- 
tion of its effect. 

THE REINFORCED PROPELLER & INSULAT- 
ING Co., of New York, exhibited a stee] 
propeller of their design. 

THE ReMy Evecrric Co., of Anderson, 
Ind., and Detroit, Mich., represented by 
G. V. McMahon and W. E. Barton, had a 
very complete line of their electric 
starters, lighting generators and ignition 
devices. 

So-LUMINUM Mra. & ENGINEERING Co, 
of New York, had an exhibit, in charge 
of their president, George L. Upshur, of 
their welding compound for aluminum. 

A. G. SPALDING & Bros., of New York 
and Chicago, presented a complete collee- 
tion of aviator’s clothing. 

THE Spuirrporr Execrric Co., of New- 
ark, N. J., represented by W. J. Hart, H. 
Scholl and L. Werner, showed their mag- 
netos, specially designed for aerial 
service. 

STANDARD Parts Co., of Cleveland, Ohio, 
represented by B. G. Dodge, showed their 
rims and heaters, manufactured now for 


automobiles but applicable also for  air- 
planes, 

STATEN ISLAND AVIATION ScHoor had 
on exhibition their “ Robin Hood” air- 


plane, in charge of B. G. Grundy, Jr. 

THE STROMBERG Moror Devices Co., of 
Chicago, displayed a complete line of car- 
buretors in charge of their New York 
manager, P. Mauss. 

H. L. F. Tresert ENGINE Works, of 
Rochester, N. Y., showed a sixteen cylin- 
der rotary engine. 


THE Society OF AUTOMOBILE ENGINEERS 
had an interesting booth showing stand- 


ards adopted and practices recommended. 

THe UNIrep STATES GOVERNMENT was 
represented by displays of the Army and 
Navy, the Weather Bureau, the Post Of- 
fice Department, the Department of Com- 
merce and the United States Coast and 
Geodetic Survey. 

VALENTINE & Co., of New York, pre- 
sented a display of dope for airplane con- 
struction. 

Vacuum Ort Co., of Rochester, N. Y., 
had an exhibit in charge of their New 
York manager showing a complete line of 
lubricants manufactured by them. 

THe Worups Moror Co., of Blooming: 
ton, Ill, exhibited, under the direction of 
Ff. W. Aldridge, president, a model of the 
latest type of the two cycle, five cylinder 
Frederickson engine. 












The planes are 35 feet 
The machine 


The wheels are streamline, made 


STEAM POWER PLANT 

The engine, which with its generator weighs but 300 pounds, 
is known as the Wilson Brothers Steam Rotary motor. 
designed and built by John Wilson, 


It is 
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== THOMAS-MORSE AIRCRAFT CORPORATION == 






























With the increased facilities afforded by a new 
concrete steel factory and additional manufac- 
turing equipment, we shall be able to meet the 
ever increasing demand for Thomas Aeromotors 


Contractors to U. S. Army and Navy 





ITHACA, N. Y., U.S. A. 





















































BURGESS TRAINING HYDROAIRPLANE 


Among the many models of Airplanes, Seaplanes and Flying Boats produced by this company 
the new ““U” type Hydroairplane meets a very pressing need, —an efficient, well balanced flying 
machine of conventional type, and low power for militia training purposes. 


The Massachusetts Naval Militia has the first one now in service. 
Standard Deperdussin control in duplicate: Curtiss OXX-2 motor; simple float; light, sturdy 
construction; large speed range (forty to sixty-eight miles per hour); are characteristics necessary 


to the hard service required for training purposes. 


Hydroplanes and pontoons designed and manufactured for airplanes of every type including 
Curtiss, Sturtevant and other makers. 


Designers and Constructors for the U. S. Army and Navy and British Admiralty. 


THE BURGESS COMPANY MARBLEHEAD, MASS. 
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Spherical 
Balloon Fabric 
Standardized 


FTER thorough in- 

vestigation of theory 

and practice here and in 

Europe, we have standard- 

ized our balloon fabrics on 

the bases of tensile strength, 
diffusion and coating. 


Years of successful manu- 
facture of these fabrics 
and of spherical balloons 
have given us the neces- 
sary verification by experi- 
ence for the principles de- 
veloped in our laboratories. 


Our 80,000 cubic feet 
capacity Good year Spheri- 
cal which won the interna- 
tionalrace at Parisin 1913is 
oneofanumberof successes. 


We have since built a 
number of balloons of simi- 
lar type and of various sizes. 


Our aeronautical experts 
will gladly answer inquiries 
regarding our fabrics and 
principles of balloon con- 
struction. 


We manufacture Rub- 
berized Fabric—Spherical, 
Kite and Dirigible Balloons 
ofany size,every typeand for 
any purpose—sporting, ex- 
hibition, military and naval 
—Aeroplane Tires, Tubes, 
Rubber Bumpers, Rims and 
other aeronautical supplies. 


The Goodyear Tire © Rubber Co. 
Akron, Ohio 
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ee 
JERSEY. 


The Company’s new plant is equipped 
with the most modern facilities for filling 
orders for aircraft of 


Standard and 
Special Designs 


Land and water flying at door of factory 


Main Office and Factory: 
Lincoln Highway, near Passaic River 
Telephone Market 9096 


New York Office: 17 Battery Place 


Telephone Rector 2461 








A. HAUSTETTER 
NEWYORK _. 


No.2081—Aluminum Case Aviation 
Barometer supplied to the United 
States Navy and United States 
Signal Corps. 


Also Pocket Recording Barographs 
and Aluminum Case Barographs. 


These Instruments for Immediate Delivery 


A. HAUSTETTER 
308 Madison Avenue New York 
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cy Rubber Goods 


We Specialize in the Manufacture of 


BALLOON FABRICS 


and are also in position to furnish the following : 


Clothing for Aviators 
Warm Waterproof Windproof 


Shoes for Aviators 
Light Flexible Non-Slipping Waterproof 


Mechanical Sundries 
For Aeroplanes, Flying Boats, Etc., Etc. 
Shock Absorbers Gasoline Hose Rubber Matting 


United States Rubber Company 
1790 Broadway, New York 
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_ CHRISTOFFERSON MOTOR CORPORATION 
Aeronautic Motors 





CHRISTOFFERSON AIRCRAFT MFG. CO. 
Military and Sporting 
Land and Water Aeroplanes 








NEW YORK School and Factory SAN FRANCISCO 
61 Broadway REDWOOD CITY, CAL. 57 Post Street 
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The Samuel S. Pierce Aeroplane Corporation 


Southampton, Long Island, N. Y. 


Announces 


A Small Biplane for Sportsmen embodying the best 


foreign practice making for safety and ease of operation. 





































NEW JERSEY AEROPLANE COMPANY 


Paterson, N. J. 

















This motor develops 85 H.P. at 1200 R.P.M. maximum speed. 
This motor throttles down to 250 R.P.M. minimum speed. 
The weight of the entire motor in running order is 245 lbs. 








For price and further particulars apply to the manufacturers 
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ILLUMINATE 


your instruments with 


LUMA 


and obtain the highest degree of luminescence 
Specified as ‘‘Radium Compound No. 6” in U.S. 
Govt. ‘‘ Aeronautical Specification 1002°’ for 


BAROMETERS, COMPASSES, CLOCKS, INCLINOMETERS, SPEEDOMETERS, etc 


Made in various grades Radium element content guaranteed 


Radium Chemical Company 


Forbes and Meyran Aves. PITTSBURGH, PA. 

















We Announce Our 1917 Popular Price 


Airplanes and Flying Boats 


Continental Two Passenger Flying Boat | 


| Continental Two Passenger Airplane 
Equipped with 80-90 H. P. Motor | 


| 
| 
| Equipped with 80-90 H. P. Motor 


Continental Non-Sinkable Hull Continental Lock Bolts Throughout 
Continental Lock Bolts Throughout } And Other Safety Devices 
F. O. B. Philadelphia $3,500 | F. O. B. Philadelphia $3,250 


Our Airplanes and Flying Boats are Built with All Parts Interchangeable 





When in the Market for an Airplane or Flying Boat that is Built for Service and 
Sold at a Reasonable Price Buy a Continental 
w AIRPLANE w FLYING BOAT w 
The One You Will Eventually Buy 


We Design and Build Airplanes, Seaplanes, Dirigibles, Balloons to 
Specifications. Estimates Furnished. 


Manufacturers of Aero Ice and Snow Sleds for Sport and Com- 
mercial Purposes. Aeronautical Accessories. Write Your Wants 
-We can Supply them. 


CONTINENTAL AIRCRAFT COMPANY 
217 Parkway Building, PHILADELPHIA, PA., U. S. A. 


Representatives wanted in all States, Canada and South American Countries 
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When Certainty of Speed 
and Reliability of Power 


are required by Uncle Sam’s flying men, the demand is 
thoroughly answered by the 1917 


SFndian Motocycle 
With Powerplus Motor 


Its construction of highest quality materials, mechani- 
cal simplicity, positiveness of performance in emerg- 
ency, enduring strength, great speed and power, and 
response to the slightest touch never have been equaled 


Demonstrations of 1917 Indian models will gladly be 
arranged on request for interested military officials. 


February 15, 19} 


Size a % 
Reduced Aluminum 


Avintige, Barometer 


Made in United States. 
Movement compensated to overcome changes in temperature. 
Dial revolves so zero of altitude can be set at the hand at 
start of flight without showing error, as scale is equally 
divi de l 
Supplied to U. S. Navy, U. S. Signal Corps, leading manu- 
facturers and to different Foreign Governments. 
In material, workmanship, pride of manufacture, no effort 
is lost, no expense spared to make this Barometer worthy 
of the Tycos Rey putation, 
Let us submit wrmation on this Barometer as well as on 
Inclinometers “| Pocket Altitude Barometer—the purchasing 
we leave t r discerning judgment. 


Tylor /nstrument Companies 
Rochester, N. Y. ue & A, 


For sixty years makers of scientific instruments of superiority 


IWustrated 1917 Indian Catalog and other descrip . ; 
tive literature sent anyirhere. Write or it vn --- 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
859 STATE ST., SPRINGFIELD, MASSACHUSETTS 























The “CHRISTENSEN” Self Starter 


For Aviation Motors 


Weighs Only 40 Lbs. Complete 





Can be Successfully 
Applied to any 
Motor 4, 6, 8, or 12 
Cylinder. 


Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 


Uses Gasoline and meres of 
Air. Furnishes the ; 


oe || AERO 
out Turning it. | RADIATORS 
INTAKE 


EXHAUST PIPES 


LINDER & MEYER 


Endorsed by Everyone Who Uses It 245 W. 55th St. 
New York 











Started Curtiss VX 1607H. P. 37 Consecutive Times 
Without Replenishing Air in Tank In An Official Test. 


Used by U. S. Army and Navy 


GET OUR CATALOG 


THE CHRISTENSEN ENGINEERING CO. 


841-847 Thirtieth St., Milwaukee, Wis. 
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Pressure Gauges 


SPECIALLY CONSTRUCTED 


For Air Craft 


i a sil fi 














FOR GASOLINE, OIL, AIR, 
STARTING DEVICES, ETC. 


Give constant readings while motor is 


running. 


Diameter of dial, 2 inches. 


Size of connections, 1"’ male or female 
iron pipe. 


Pressures range from 4 lbs. to 300 lbs. 


Finishes, polished brass, copper or 
nickel-plate. 


United States Gauge Co. 


67 Wall St., New York 
U. S. A. 


Detroit Montreal Chicago San Francisco 








THE 
GENERAL ORDNANCE COMPANY 


NON-RECOIL GUN 


There are hundreds of these guns 
being used Abroad in the War on 


AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 


SOLE MANUFACTURERS (DAVIS PATENTS) 


THE GENERAL ORDNANCE COMPANY 
DERBY, CONN., U. S. A. 














=> BENOIST—~ 
Four Standard Models 


Single and Twin Motored 


Three to Seven Passengers 


Holder of many World and American 
Records 


Six Years Practical Experience 


Land and Water Airplanes 


On application by interested parties, we will submit 
specifications on triple and four motored machines car- 
rying as many as twenty passengers, and guarantee 
performance. 


Benoist Aeroplane Company 
SANDUSKY, OHIO 
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COUNTERBALANCED 


We have shipped 32051 Counterbalanced Crank Shafts up to January 10, 1917. Patent applied for 





PARK DROP FORGE COMPANY, Cleveland, Ohio 








———o oe ae 
AVIATION & Co. 


AERONAUTICAL ENGINEERING 


‘iia tens Baltimore, Maryland 


Containing First Twelve Installments — 
of the Twenty-four Part Course in 


WEST VIRGINIA SPRUCE 


AERODYNAMICS AND ee 
AIRPLANE DESIGN SILVER SPRUCE 


Clear Quality 


Are Now Available at $2.00 per Volume 


($2.25 by mail) All Lengths and Sizes 


A ] Stock Specialti 
THE GARDNER, MOFFAT COMPANY, Inc. SEOPERS SORT SPanaene 


120 WEST 32d STREET, NEW YORK Immediate Shipment from Stock 

















Aeroplane manufacturers, engineers, draftsmen, etc., are requested 
to send us their names for our catalog mailing list. 

Supplementary data sheets will be issued frequently specifying ad- 
ditional parts which we are prepared to furnish. 





ERIE SPECIALTY COMPANY 


Eee, FA. U.S. A. 
SCREW MACHINE PRODUCTS CASTINGS STAMPINGS FORGINGS 
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D® you get one of these cards 
at our Exhibit, Aero Show, 
Sperry Booth ? 





oO 
THIS SPOT CONTAINS RADIUM 


Look at it in a dark room through a strong 
magnifying glass] and see the pulse and 
scintillation of the Alpha particles of RADIUM 


THIS SPOT IS MADE OF 
RADIUM LUMINOUS MATERIAL 
ASK US 


RADIUM LUMINOUS MATERIAL CORPORATION 
55 LIBERTY STREET, NEW YORK 











The card shows Radium Luminous Material 
used on compasses, drift indicators, aneroids, 
oil gauges and gasoline gauges to make them 
visible at night. 


RADIUM LUMINOUS MATERIAL CORPORATION 
55 LIBERTY STREET, NEW YORK 

















A POPULAR PRICE 
AIRPLANE 


SPECIFICATIONS 





TWO PLACE TRACTOR BIPLANE 


Span: Top 32 ft., bottom 22 ft. 

Length Overall: 23 ft. 9 in. 

Chord: 4 ft. 6 in. Gap: 4 ft. 6 in. 

Wing Curve: N. P. L. No. 6. 

Main Supporting Surface: 245 sq. ft. 

Stabilizer: 18 sq. ft. 

Elevators: 18 sq. ft. 

Rudder: 8 sq. ft. 

All auxiliary surfaces constructed of steel 
tubing. 

Struts are 3 to 1 ratio and are hollow, 
linen-wrapped and varnished. 

Fuselage Strut Fittings are so designed 
that the longitudinals are not pierced. 
Entire Top of Fuselage is covered with a 
laminated turtle deck, linen-covered “and 

highly varnished. 

Motor is a six cylinder Radial Motor of 
3%” bore and 5” stroke, turning a 
“ Paragon” Propeller of 7 ft. 6 in. diam- 
eter, 5 ft. pitch, 1250 R.P.M. 

Total Weight empty 600 Ibs. 

Price $3,000 f.o.b. Wheeling, W. Va. 


KYLE SMITH AIRCRAFT CO. 
Wheeling, W. Va. 







































UNITED EASTERN 
Tractor Biplanes 


For Pleasure, Military and 
Commercial Purposes 





Three-quarter rear view of the United Eastern Tractor Biplane 





Eastern School of Aviation conducted in connection 
at Sheepshead Bay Speedway, Brooklyn, N. Y. 











Information on request 


UNITED EASTERN AEROPLANE CORPORATION 
1251-7 DeKalb Avenue Cable Address 


Telephone 
2982 
Bushwick 























“CHELSEA” 


EIGHT-DAY, HIGH-GRADE 


SHIP'S BELL 
CLOCKS 


And Non-Striking Clocks — Practically Waterproof 
Cases, for use on YACHTS, STEAMSHIPS, 
MOTOR BOATS, HOUSEBOATS, Etc., and 


AEROPLANES and SEAPLANES 


ALSO our (patented) AUTOMATIC SHIP’S BELL CLOCK. 
The Clock in pilot house, cabin, etc., operates large bell forward 
Circulars on application—latest-up-to-date accessory. 


And, Clocks for Finest Residences, 
Clubs and Automobiles 


The Standard of the World 


On Sale by Highest Class Jewelers 


and Dealers in Nautical Instruments 

















CHELSEA CLOCK CO0., 16 State St., BOSTON, MASS. 


























AVIATION 





February 15, 1917 




















Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


belestron Glotn Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestion Sheets «° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 
93 Broad Street Boston, U.S. A. 


Manufacturers of Cellulose Acetate for nearly 15 years 














Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St., N.Y. 











TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


of Pennsylvania 


CORRY, PA. 
New York Office: Woolworth Building 








McCABE SLEEVES 


FOR 


AVIATOR CABLE 


MAKE 


100% JOINTS 


Sss>— 


Finished Joint 





Before Twisting 


Cook Sleeves For Solid Wire Have 
Stood The Test For Years 


BOTH SLEEVES PATENTED 


FRANK B. COOK CO. 





326 W. Madison St. Chicago 


Twenty years of reliable manufacturing 
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EXCELSIOR PROPELLERS 


The propeller without an equal. They are superior to 
any propeller produced. They are used extensively by 
all the leading Aviators. Large stocks and prompt 
shipments. NO GRADES. THE BEST AT THE 
SAME PRICE FOR ALL. BOOKLETS FREE. 


EXCELSIOR PROPELLER COMPANY 


ST. LOUIS, MO. 











FOXBORO 
AIR SPEED 


Forewarns and 
Prevents Stalling 


Accurately indicates the relative 
wind pressure, the force that 
holds the plane in the air. 


Light and compact. 
Send for Bulletin No. BI-r110. 


THE FOXBORO CO., Inc. 
FOXBORO, MASS., U. S. A. 


Chicago 





New York San Francisco 











For Your Flying 
<—Boats Use 








All the prominent build- 
ers of flying boats use this 
|| glue in combination with 
linen between the veneer 
|! of the diagonal planking 
*] on all their flying boats, 
i} pontoons and floats. It is 
4 not only waterproof and 
| elastic but will waterproof 
i} and preserve the linen in- 
definitely. Experience has 
shown that when this glue 
is used, owing to its elas- 
ticity, the inside layer of 
diagonal planking will re- 
main perfectly water tight 
although the outside layer 
may be badly broken. 


L. W. Ferdinand & Co. 


152 Kneeland Street 
Boston, Mass., U.S. A. 


———————— 
i 
; “f J 


“SFFERY'S PATE! 





C QUALITY 


'MPORTED aNp Put UP BY: 




















BOSTON, MASS. 








A Standard Dope of Proven Quality 


NAIAD AERO VARNISH 


WATERPROOF—AIRTIGHT 


Prevents Changing in Cloth 
Tension with the Atmosphere 
Send 25ce for sample can to: 


AVIATION DEPT. 


THE C. E. CONOVER CO. 


101 Franklin St. New York City 











MOTOMETER 


MOTOR HEAT (ees) /e= 
INDICATOR Wa 


AN ESSENTIAL SAFETY 
DEVICE FOR 


AIRPLANES 


FOREWARNS OVERHEATING 


THE MOTOR-METER CO.), Inc. 








15 Wilbur Ave. 
Long Island City 
New York 








WILLIAMS AVIATION SGHODL 


Dual Dep Control Tractors 








Tuition and Expenses Low 


WILLIAMS AEROPLANE CO. 


FENTON, MICH. 

















QUALITY CRANKSHAFTS 


FOR THE MOST SEVERE SERVICE 


WYMAN-GORDON COMPANY 


MASTER FORGERS 
WORCESTER, MASS., U. S. A. 
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Propellers, 
Motors, 
Ribs, 
Struts, 


Steering 
Controls. 





Catalog Eight Cents Postpaid. 


CHICAGO AERONAUTICAL SUPPLY CO. | 


CHICAGO - ILL. 











DILLNER-MEYER MFG. CO., INC. 
SUCCESSOR TO A. J. MEYER CO. 


Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 


Resistance to Crystalization 
SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 


819-821 John Street 
WEST HOBOKEN, N. J. 














C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 








ZSCONMST 
UPTO) -Vpomy (OpKO) Rey 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 











Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. 
of AVIATION AND A®RONAUTICAL ENGINEERING, 120 West 32d Street, New York. 


Address replies to advertisements with box numbers, care 








EXPERIENCED YOUNG AIRCRAFT MOTOR ENGINEER 
with field experience desires position as designer or assistant 


engineer with reliable concern. 3est references. Address, 
Box. 29. 

YOUNG MAN, experienced, desires position airplane ‘con- 
structing. Desires contract for flying training as most of 


wages, until qualified. Best references. Address, Box 52. 


YOUNG MAN, 20, will give exhibition flights or do anything 
in return for tuition. Make offer. Address, Box. 68. 








FOR SALE—New tractor biplane, four cylinder, thirty-five 
to fifty horsepower, Bates motor. Light, strong, speedy. Big 
bargain. Address, Box 81. 


LICENSED AVIATOR on late model tractors, desires po 
sition as instructor. Good mechanic. Will go anywhere. 
Address, Box 43. 


—_ — . EE 


AVIATRIX, internationally famous, having flown both in 
America and Europe, land or water type, Dep or Curtiss 
control. High-class position desired. Address, Box S84. 
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Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 
Advertisers in this issue are printed in heavy face type. 


Names of 











ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxy-Acetylene Appliance Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Earnest J, 
Rieker, Walter Co. 
Motor-Meter, The, Co. 
O’Hara Waltham Dial Co. 
Standard Aeronautical Co. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 
Ashmusen Mfg. Co, 

Atwood Aeronautic Co. 
Bournonville Motors Corp. 
Brooke, Thomas Preston. 
Christofferson Motor Corp. 
Curtiss Aeroplane and Motor Corp. 
Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 
Duesenberg, Fred S., Motor Co. 
General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall-Scott Motor Car Co. 
Harriman Aircraft Motors Co., Inc. 
Kemp Machine Works 
Kluyskens, G. J. 

Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

New Jersey Aeroplane Co. 

Orlo Motor Co. 

Packard Motor Co. 
Pierce-Arrow Motor Co. 

Roberts Motor Mfg. Co 

Smith, John W. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Taft Pierce Mfg. Co 
Thomas-Morse Aircraft Corp. 
Tone Engineering Co. 

Union Gas Engine Co. 

Van Blerck Motor Co. 
Wisconsin Motor Mfg. Co. 
World's Motor Co. 
Wright-Martin Aircraft Corp. 


AIRPLANES 


Aeromarine Sales and Engineering 
Corp. 

American Aircraft Co, of Indiana. 

A. 8. H. Aircraft Co. 

Andermat Aeroplane Co. 

Barnhart, G. Edward. 

Bates Aeroplane Co. 

Benoist Aeroplane Co. 

Burgess Co., The 

Carter Bros. Aeroplane Co. 

C-E Aeroplane Works. 

Cooper, John D., Aeroplane Co. 

Chicago Aero Works. 

Christofferson Aircraft Mfg, Co. 

Continental Aircraft Co. 

Curtiss Aeroplane and Motor Corp. 

Davenport Aviation School. 

Empire State Aircraft Co. 

Gallaudet Aircraft Corp. 

General Aeroplane Co. 

Grinnel Aeroplane Co. 

Hamilton Aero Mfg. Co. 

Heath, E. B., Aerial Vehicle Co 

Heinrich, The A. 8. Corp. 

Herrmann, Chas. A. 

International Aircraft Co. 

Janney Aircraft Co. 

L. W. F. Engineering Co. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane Co. 

Loughead Aircraft Mfg. Co. 

M. F. P. Aeroplane Co. 

Miller Aeroplane Co. 

New Jersey Aeroplane Co. 

New York Aero Construction Co. 

Pacific Aero Products Co. 

Pierce, Samuel S., Aeroplane Corp. 

Richardson Aeroplane Co. 

Rumsey Aeroplane Co. 

Smith, Kyle, Aircraft Co. 

Standard Aero Corporation. 

Stephens Aeroplane Co. 

Sturtevant Aeroplane Co. 
omas-Morse Aircraft Corp. 

United Eastern Aeroplane Co. 

Williams Aeroplane Co. 

Wittemann-Lewis Aircraft Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 
Chicago Aeronautical Supply Co. 
ALUMINUM 


Aluminum Castings Co. 
Aluminum Co, of America 


American Metal Co., Ltd. 
So-Luminum Mfg. & Eng. Co. 
(Solder) 


AVIATION SCHOOLS 
America Trans Oceanic Co., The 
Beam School of Aviation 
Christofferson Aviation School 
Continental Schooi of Aviation 
Curtiss Training Schools 
Davenport Aviation School 
Denine-Deuther Aeroplane Co, 
Dodge School of Aviation 
Equipment Holding Co. 

Grand Rapids Aviation School 
Hall Flying School 

Jaquith, E. K. 

Kendrick, B. H. 

Pacific Aero Products Co. 
Philadelphia School of Aviation 
Staten Island School of Aviation 
Stinson School of Aviation 
Thomas-Morse Aircraft Corp. 
Williams Aviation School 
Wright-Martin Aircraft Corp. 


BALL BEARINGS 
Hess-Bright Mfg, Co. 

New Departure Mfg. Co. 
Norma Company of America 
S. K. F. Ball Bearings 


BALLOONS AND _ DIRIGI- 


BLES 


Connecticut Aircraft Co. 
Custer Specialty Co. (Statoscope) 
French-American Balloon Co. 
Goodyear Tire and Rubber Co. 
Janney-Steinmetz and Co. (Hy- 
drogen Cylinders) 

Stevens, Leo A. 
United States Rubber Co. 
Waterman, Russell 

AND BA- 


BAROGRAPHS 
ROMETERS 


Green, Henry J. 
Haustetter, A. 

Rieker, Walter C, 
Sussfield & Lorch 
Taylor Instrument Co. 


BATTERIES 


Electric Storage Battery Co. 


BEARING METALS 
American Bronze Co. 
Fahrig Metal Co. 
Magnolia Metal Co, 


CARBURETORS 

H. & N. Carburetor Co. 
Master Carbureter Co. 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler and Schebler 
Zenith Carburetor Co. 


CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro. 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 

Abercrombie & Fitch 
Cross, Mark 

Lee, H. H., Mercantile Co. 
Meyrowitz, E. B. (goggles) 
N. Y. Sporting Goods Co. 
Rogers, Peet & Co. 
Sanders Co. 

Spaulding, A. G., & Bros. 


COMPASSES 


Sperry Gyroscope Co. 


DOPE AND VARNISH 
Adams & Elting Co, 
American Emaillite Co. 
Chemical Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Works 
Flexible Compound Co. 
Lucas, John, Co. 
Masury, John W., & Son 
National Aeroplane Co. 
Pratt & Lambert 

Smith, Edward, & Co. 
Standard Varnish Works 
Valentine & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 
DYNAMOMETER 
Sprague Blectric Works 
ENGINE PARTS 
Allegheny Forging Co. 


Burd High Compression Ring Co. 
Doehler Die Casting Co. 


Erie Specialty Co. 
Fibre Finishing Co. 
Gifford, Leland Co. 
Gill, P, H., & Sons 
Hydraulic Pressed Steel Co. 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co. 
Taft-Pierce Mfg. Co. 
Tioga Steel & Iron Co. 
Williams, J. H., & Co. 
Wyman-Gordon Co. 


EXHIBITION COMPANIES 
The Cessna Exhibition Co. 
Granburg, Gustav 

Miller Aeroplane Co. 
Weeks-Smalley Co, 
FABRICS 

Courtrai Mfg. Co. 

Lamb, Finlay & Co. 

Scott, Hutchison Co. 

FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 


GLUE 
Ferdinand, L. W., & Co. 


GAUGES 
Crosby Steam Gauge & Valve Co. 
United States Gauge Co, 


HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co. 
Ashley Steel Bldg. Co. 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 


LIFE PRESERVERS 


Robinson-Roders Co. 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Radium Chemical Co. 

Radium Luminous Material Corp. 


MAGNETOS 

Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 

Remy Electric Co, 
Splitdorf Electrical Co. 


METALS 


American Vanadium Co. 

Acieral Co. of America (Alumi- 
num Steel) 

Bethlehem Steel Co. 

Detroit Pressed Steel Co. 

Federal Pressed Steel Co. 

Gueder, Paeschke & Frey Co. 

MODEL AIRPLANES 

Ideal Aeroplane Supply Co. 

Wading River Mfg. Co. 

MOTORCYCLES 

Excelsior Motor Mfg, Supply Co. 

Harley-Davison Co. 

Hendee Mfg. Co. 
Militare Motor 
America 
OILS AND LUBRICANTS 

Baker Castor Oil Co. 
Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 
Standard Oil Co. 

Texas Co, 

Vacuum Oil Co. 

OIL PUMPS 

Wayne Oil Tank & Pump Co. 


ORDNANCE 


Buck Automatic Aerial Torpedo 


Vehicle Co. of 


0. 

Colt Firearms Co. 
Driggs-Seabury Ordnance Corp. 
General Ordnance Co. 

Maxim Silencer Co. 

Savage Arms Co. 


PHOTOGRAPHY 
Brock, Arthur, Jr. 
Herbert & Huesgen Co. 
PONTOONS 


Niagara Boat Co. 
Welen Marine Equipment Co. 


PROPELLERS 

American Propeller & Mfg. Co. 
Aviauto Mfg. Co. 

Buffalo Aeroplane Corp. 

Cc. M. O. Physical Laboratory 


Excelsior Propeller Co. 
Washington Aeroplane Co. 
PYROMETERS 

Shore Instrument & Mfg, Co. 
RADIATORS 

Ajax Auto & Aero Sheet Metal Co. 
A-Z Co. 

Bush Mfg. Co. 

El Arco Radiators Co. 
Livingston Radiator Co. 
Rome-Turney Radiator & Mfg. Co. 
SCELEROSCOPE 

Shore Instrument & Mfg. Co. 
SEA SLEDS 

Murray & Tregurtha 
SPARK PLUGS 

Champion Ignition Co. 
Johns-Manville Co., H. W. 
Pyro Ignition Co. 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 
SPEED INDICATORS 
Foxboro Co., Inc. 


Stewart Warner Speedometer 
Corp. 
STABILIZERS 


Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer 
Sperry Gyroscope Co. 


STARTERS 

Bijur Motor Lighting Co. 

Christensen, The, Engineering Co. 

Dayton Engineering Laboratories 
Co. 

Motor Compressor Co. 

Northeast Electric Co. 

Wagner-Hoyt Electric Co. 


TACHOMETERS 

Queen-Gray Co. 

Reliance Speedometer Co. 
Stewart Warner Speedometer Corp. 
Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co. 


TELEPHONES 


General Accoustic Co. 
Streator Electric Co. 
Telautograph Corp. 

Western Electric Co. 


TIRES AND RUBBER 
Goodyear Tire & Rubber Co. 
Hodgman Rubber Co, 

United States Rubber Co. 
Ward, J. W., Elastic Cord Co. 
Whitley Exerciser Co. 


TOOLS 
Browne & Sharpe 
Cooper, The John D., Aeroplane 


Hall-Scott Motor Car Co. 
TRUCKS AND TRAILERS 


Federal Motor Truck Co, 
Four Wheel Drive Auto Co. 
Nash Motors Co. 

Packard Motor Car Co. 
Sechler & Co., The 

Service Motor Truck Co. 


White Co. 

TUBING 

Frasse, Peter A., & Co. 
TURNBUCKLES 


Aero Mfg. & Accessories Co. 

Ajax Iron Works 

Cc. E. Aeroplane Works 

Dillner-Meyer Mfg. Co. 

Erie Specialty Co. 

National Aeroplane Co. 

New York & Hagerstown Meial 
Stamping Co. 

Standard Screw Co. 


WHEELS 


Ackerman Wheel Co, 


WIRE 

American Steel and Wire Co. 
Electric Cable Co. 
Roebling’s, John A., Sons 
Simplex Wire and Cable Co. 


WIRELESS 


American Radio & Research Corp. 
American Wireless Tel. Co. 


WOODS 

Aleock Co., John L. 

American Wood Encysting Co., 
Delatour, J. 

Ludlow, Israel 

Mengel, C. C., & Bros. Co. 

















































































































W right— Martin 
Aircraft Corporation 


Owner of 
The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 
General Aeronautic Company of 
America, Inc. (Export Company) 


Manufacturer of 
Modern Aeronautic Motors 
(Hispano-Suiza) and Aeroplanes 


60 Broadway, New York 


























